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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  May,  of  Scran- 

ton,  in  the  county  of  Lackawanna  and  State  of 
Pennsylvania,  have  invented  a  new  and  Im- 

5  proved  Watchman's  Clock  and  Indicator,  of 
which  the  following  is  a  full,  clear,  and  exact 
description. 

My  invention  relates  to  an  improvement  in 

watchmen's  clocks  and  indicators,  and  has  for 
io  its  object  to  provide  a  mechanism  through  the 

medium  of  which  it  may  be  determined  how 
long  a  watchman  has  remained  at  a  central 
or  main  station  and  the  length  of  time  that  he 
has  been  absent  therefrom. 

15  A  further  object  of  the  invention  is  to  pro- 
vide a  means  whereby  it  may  be  determined 

at  what  stations  the  watchman  has  called  or 
reported  and  the  hour  at  which  he  returned  to 
the  central  or  main  station. 

20  A  further  object  of  the  invention  is  to  pro- 
vide the  clock  with  a  time-lock  of  simple, 

durable,  and  economic  construction,  which 
lock  will  effectually  prevent  the  recording- 
dial  from  being  tampered  with  without  the 

25  effects  being  made  visible. 
The  invention  consists  in  the  novel  con- 

struction and  combination  of  the  several  parts, 
as  will  be  hereinafter  fully  set  forth,  and 
pointed  out  in  the  claims. 

30  Reference  is  to  be  had  to  the  accompanying 
drawings,  forming  a  part  of  this  specification, 
in  which  similar  figures  of  reference  indicate 
corresponding  parts  in  all  the  views. 

Figure  1  is  a  front  elevation  of  the  device. 
35  Fig.  2  is  a  vertical  section  taken  practically 

on  the  line  2  2  of  Fig.  1.  Fig.  3  is  a  front  ele- 
vation of  the  dial  of  the  clock.  Fig.  4  is  a 

perspective  view  of  an  enlarged  segment  of 
the  dial,  and  Fig.  5  is  a  front  elevation  of  a 

40  ticket  punched  and  adapted  to  be  placed  upon 
the  dial  of  the  machine. 

"Within  a  casing  10  a  clock-movement  11  of 
any  approved  construction  is  located,  the  said 
movement  being  preferably  a  twenty  -f 011  r- 

45  hour  movement.  In  the  front  of  the  casing 
an  opening  12  is  made,  which  opening  is  pref- 

erably circular,  and  upon  the  hour  post  or 
spindle  13  of  the  time-movement  a  dial  or  disk 
14  is  securely  fastened,  the  said  dial  or  disk 

50  being  preferably  slightly  smaller  than  the 

opening  12  in  the  casing.  The  dial  or  disk  is 
divided  near  its  periphery  iuto  twenty-four 
segmental  panels  15,  which  panels,  if  so  de- 

sired, may  be  designated  by  numbers  run- 
ning from  1  to  21.  Each  segmental  panel  15  55 

is  provided  with  a  series  of  clips  or  cleats  1G 
upon  its  outer  face,  the  said  clips  or  cleats  be- 

ing preferabty  arranged  to  correspond  to  the 
shape  of  the  panels,  as  is  best  illustrated  in 
.Fig.  4,  the  cleats  or  clips  being  arranged  at  60 
the  sides  and  inner  ends  of  the  panels,  but 
not  at  their  outer  ends,  as  at  this  point  a  pin 
17  is  secured  to  each  panel. 

The  clips  or  cleats  are  adapted  to  receive 
and  maintain  in  position  upon  the  dials  tick-  65 
ets  18,  and  the  tickets  preferably  correspond 
to  the  contour  of  the  panels.  Each  ticket  is 
provided  near  its  outer  end  with  an  opening  19 
to  receive  a  pin  17,  as  is  likewise  best  shown  in 
Fig.  4,  the  pins  serving  to  prevent  the  tick-  70 
ets  from  dropping  from  the  dial  when  their 
outer  ends  face  downward.  The  tickets  18 

may  bear  numbers  corresponding  to  the  num- 
bers upon  the  panels  adapted  to  carry  them. 

One  or  more  of  the  panels,  preferably  one,  75 
are  provided  with  an  opening  20,  extending 
through  from  face  to  face  of  the  disk.  Or- 

dinarily but  a  single  opening  is  employed, 
and-it  is  located  in  a  panel  which  will  be 
brought  uppermost  at  a  predetermined  hour  8c in  the  day. 

The  opening  12  in  the  casing  is  adapted  to 
be  covered  by  a  door  21,  which  door  is  ordi- 

narily hinged  at  its  lower  end  to  the  bottom 
of  the  casing,  and  the  upper  edge  of  the  door  85 

is  provided  with  a  horizontal  lip  22,  extend- 
ing within  thecasing,when  the  door  is  closed, 

over  the  upper  edge  of  the  disk  or  dial  11. 
The  lip  22  has  an  aperture  produced  therein 
adapted  to  receive  a  key  23,  and  the  key  90 
when  in  position  engages  at  its  head  only  with 
the  lip.  Near  the  lower  end  of  the  key  an 

opening  is  made,  through  which  a  cotter-pin 
24  or  the  equivalent  thereof  is  passed.  The 
position  of  the  head  of  the  cotter-pin  is  such  95 
that  when  the  opening  20  in  a  panel  is  brought 

uppermost  or  to  a  central  position  with  re- 
spect to  the  vertical  axis  of  the  door  or  dial 

the  head  of  the  cotter-pin  will  be  visible,  and 
it  may  be  removed,  even  when  the  door  is  100 
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closed,  through  the  medium  of  an  openiug 
25,  made  in  the  upper  portion  of  the  door, 
which  opening  is  preferably  circular  aud  of 
greater  diameter  than  the  width  of  thepanel- 

5  opening  20. 
The  key  23  may  be  dropped  into  the  aper- 

ture of  the  lip  through  an  opening  in  the  top 
of  the  casing.  The  key,  however,  cannot  be 
disengaged  from  the  lip  of  the  door,  owing  to 

io  the  cotter-pin  24,  and  preferably  a  bar  26  is 
extended  from  side  to  side  of  the  casing  be- 

tween the  dial  and  the  key,  as  shown  in  Figs. 
1  and  2,  which  will  be  in  the  path  of  the  head 
of  the  cotter-pin  when  the  key  is  raised,  and 

15  it  is  impossible  for  the  cotter-pin  to  be  driven 
from  the  key  when  the  panel-opening  20  does 
not  register  with  its  head,  as  the  pin  will  be 
brought  in  engagement  with  the  rear  face  of 
the  disk  or  dial. 

20  In  connection  with  the  apparatus  above 
described  hollow  punches  are  employed,  one 
of  said  punches  being  adapted  to  be  located 
at  each  station  to  be  visited  by  the  watch- 

man.    The  punch  at  each  station  produces 
25  an  aperture  of  a  different  design,  and  the 

punches  are  permanently  fixed — that  is,  they 
cannot  be  removed,  although  they  may  be 
readily  operated. 

In  operation  if  a  wTatchman  comes  on  duty 
30  at  the  twentieth  hour,  for  instance,  the  ticket 

marked  "20"  and  carried  by  the  dial-segment 
so  marked  will  be  brought  opposite  the  open- 

ing 25  in  the  door  and  the  ticket  may  be  read- 
ily removed  by  the  watchman.     Should  the 

35  watchman  remain  at  the  main  station  another 
hour,  the  next  ticket  presented  at  the  end  of 
the  hour  is  also  removed  by  him,  which  will 
indicate  to  the  inspector  of  the  implement 
that  the  watchman  was  on  duty  at  those  hours 

40  at  the  main  office.  When  the  watchman  re- 
moves the  second  ticket,  he  will,  for  instance, 

start  out  upon  his  rounds.  The  ticket  last 
removed  he  will  carry  with  him  and  will 
puncture  the  ticket  with  the  punches  at  the 

45  various  stations  at  which  he  may  call.  Upon 
the  return  of  the  watchman  to  the  main  sta- 

tion or  office  he  awaits  the  presentation  of  an- 
other ticket  and  removes  said  ticket,  replac- 

ing it  with  the  punctured  ticket,  which  will 
50  indicate  to  the  inspector  that  the  stations  in- 

dicated by  the  punctures  upon  the  ticket 
have  been  visited  and  that  the  time  occupied 
in  making  the  rounds  is  the  number  of  hours 
represented  by  the  number  of  tickets  remain- 

55  ing  in  the  segments  of  the  dial  between  the 
punctured  ticket  and  the  vacant  segment  from 
which  the  said  ticket  was  removed  before  be- 

ing punctured.  Thus  it  will  be  observed  that 
a  perfect  tally  or  check  is  obtained  upon  the 

60  watchman  aud  that  the  punches  located  at 
the  several  stations  act  in  the  capacity  of 
counter-checks,  as  the  number  of  particles 
they  contain  which  have  been  removed  from 
the  punched  tickets  should  correspond  to  the 

65  number  of  apertures  or  punctures  in  the  ticket. 
As  heretofore  stated,  the  lock— that  is,  the 

I  key  and  cotter-pin— is  a  time-lock,  and  the 
face  of  the  dial  cannot  be  exposed  by  open- 

ing the  door  until  the  predetermined  hour,  at 
which  time  the  inspector  is  supposed  to  beat  70 

hand,  and  when  said  hour  arrives  the  panel- 
aperture  20  will  register  with  or  be  opposite 
the  head  of  the  cotter-pin  24,  admitting  of  the 

removal  of  said  pin  from  the  key,  and  conse- 
quently the  withdrawal  of  the  key  from  en-  75 

gagement  with  the  door.  It  will  be  observed 
that  the  device  is  exceedingly  simple,  durable, 
and  economic  in  construction  and  that  the 

plan  of  operation  is  within  the  scope  of  under- 
standing of  the  average  man.  8o 

If  in  practice  it  is  found  desirable,  a  num- 
ber instead  of  but  a  single  ticket  or  check 

may  be  carried  by  each  panel,  thus  enabling 
the  clock  to  indicate  the  movements  of  a 
number  of  watchmen,  and  instead  of  the  dial  85 

being  made  to  revolve  once  in  twenty-four 
hours  the  construction  of  the  clock  mechan- 

ism may  be  varied  to  cause  the  dial  to  make 

one  revolution  in  a  greater  or  in  a  less  num- 
ber of  hours,  and  I  further  desire  it  to  be  un-  90 

derstood  that  any  approved  material  may  be 
employed  in  the  construction  of  the  dial,  the 
door,  and  the  tickets  or  checks. 

Having   thus   described   my   invention,  I 
claim  as  new  and  desire  to  secure  by  Letters  95 

Paten  t — 1.  In  a  watchman's  clock  and  indicator,  the 

combination,  with  a  dial  and  a  time  mechan- 
ism revolving  the  same,  of  panels  formed 

upon  the  dial  and  representing  periods  of  100 
time,  and  checks  carried  by  the  panels,  as 
and  for  the  purpose  specified. 

2.  In  a  watchman's  clock  and  indicator,  the 
combination,  with  a  time-movement  and  a 
dial  having  its  face  divided  into  panels  rep-  105 
resenting  periods  of  time,  of  cleats  or  clamps 
carried  by  the  panels,  and  checks  removably 
held  by  the  said  cleats  or  clamps,  substan- 

tially as  shown  and  described. 
3.  In  a  device  of  the  character  described,  no 

the  combination,  with  a  casing  having  an 

opening  in  its  front,  a  time-movement  located 
within  the  casing,  and  a  dial  rotated  by  the 
time-movement,  having  its  face  divided  into 
panels  representing  periods  of  time,  .a  panel  115 
being  provided  with  an  opening  extending 
through  from  face  to  face  of  the  disk  or  dial, 
of  checks  carried  by  the  panels  and  remov- 

able  therefrom,   a  cover  provided  with  an 
opening  through  which  the  checks  are  visible  1 20 
at  intervals,  and  a  time-lock  carried  by  the 
cover,  as  and  for  the  purpose  specified. 

4.  Iu  a  device  of  the  character  described, 
the  combination,  with  a  time-movement,  a  dial 
rotated  by  said  movement,  having  its  face  125 
divided  into  panels  representing  periods  of 
time,  aud  checks  removably  carried  by  the 
panels,  of  a  cover  having  an  opening  through 
which  the  checks  are  visible  at  intervals, 
and  hollow  punches  adapted  to  perforate  sun-  130 
dry  of  the  checks,  as  and  for  the  purpose 

specified. 
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5.  Iu  a  watchman's  clock  or  indicator,  a 
check  or  ticket  carrying  dial  having  its  face 
divided  into  panels  representing  intervals  of 
time,  as  and  for  the  purpose  specified. 

G.  In  a  watchman's  clock  and  indicator,  a 
ticket  or  check  carrying  dial  having  its  face 
divided  into  panels  representing  periods  of 
time,  each  panel  being  adapted  to  carry  a 

check  or  ticket,  and  a  twenty-four-hour  time- 
movement  rotating  the  dial,  as  and  for  the  10 

purpose  specified. 
HENRY  MAY. 

Witnesses: 
D.  J.  Jenkins, 
John  L.  Jenkins. 

H8G2| 







(NoModel)  0.  E.  LUNDSTEDT. 
POSTAL  DATE  AND  TIME  STAMPING  MACHINE. 

6  Sheets— Sheet  1. 

No.  472,951 Patented  Apr.  12,  1892. 





(No  Model.)  6  Sheets— Sheet  2. 
0.  E.  LUNDSTEDT. 

POSTAL  DATE  AND  TIME  STAMPING  MACHINE. 

No.  472,951. Patented  Apr.  12,  1892. 

_ZTUUe7lJt07"  • 

*j2jUUj. 





(No  Model.)  q    £    LUNDSTEDT         6  Sheets_Sheet  3 
POSTAL  DATE  AND  TIME  STAMPING  MACHINE. 

No.  472,951.  Patented  Apr.  12,  1892. 

r,  JFLg.4. 

"£-.  ~us. 

w 

r^^ 

Jrtcf.5. 

t.  ̂  

iTuuerCboT* : 





(No  Model.) 6  Sheets— Sheet  4. 
0.  E.  LUNDSTEDT. 

POSTAL  DATE  AND  TIME  STAMPING  MACHINE. 

No.  472,951.  Patented  Apr.  12,  1892, 

Fig.  6 

IV. 

JE- 

IrujOTiZo-r. 





(No  Model.) 6  Sheets— Sheet  5. 
0.  E.  LUNDSTEDT, 

POSTAL  DATE  AND  TIME  STAMPING  MACHINE. 

No.  472,951.  Patented  Apr.  12,  1892. 

Ftcj.ll 

~63 

-61 

JLJIZesi: IruJcnZoT: 





(No  Model.)  q     -n     TTJNDSTEDT  6  Sheets— Sheet  6. 

POSTAL  DATE  AND  TIME  STAMPING  MACHINE. 

No.  472,951.  Patented  Apr.  12,  1892. 

J?ici.l2, 

Z*-^&/s£*-r' 



United  States  Patent  Office, 

OLOF  E.  LUNDSTEDT,  OF  BROOKLYN,  NEW  YORK,  ASSIGNOR  TO  JOHN  M. 
GLOVER,  OF  ST.  LOUIS,  MISSOURI. 

POSTAL  DATE  AND  TIME  STAMPING   MACHINE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  472,951,  dated  April  12,  1892. 

Application  filed  March  27, 1891.    Serial  No.  386,640.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Olof  E.  Lundstedt,  of 

Brooklyn,  in  the  county  of  Kings  and  State 
of  New  York,  have  invented  a  new  and  use- 

5  ful  Postal  Date  and  Time  Stamping  Machine; 
and  I  do  hereby  declare  that  the  following  is 
a  full  and  exact  description  thereof,  refer- 

ence being  had  to  the  accompanying  draw- 
ings, and  to  the  letters  and  figures  of  reference 

io  marked  thereon,  making  a  part  of  this  speci- 
fication. 
My  invention  relates  to  an  improvement  in 

dating  and  canceling  stamps  for  letters,  and 
has  for  its  object  to  provide  a  machine  for 

15  use  in  post-offices  which  shall  automatical!}' 
print  with  accuracy  and  great  dispatch  upon 
a  number  of  letters  in  succession  the  time 

and  date  of  imprint,  and,  if  required,  simul- 
taneously cancel  the  postage-stamp  upon  the 

20  letter. 
It  consists  in  the  combination,  in  a  machine 

to  be  driven  by  an  electrical  or  other  motor, 
of  a  revolving  head  carrying  date  and  time 
printing  wheels  automatical ly  adjusted  at  reg- 

25  ular  intervals  by  means  of  a  clock,  so  as  to 
accurately  indicate  the  correct  time,  a  can- 
celing-stainp,  feed-rollers,  and  other  devices, 
substantially  as  is  hereinafter  described  and 
claimed,  whereby  the  letters  to  be  stamped, 

30  after  being  placed  collectively  upon  a  guide- 
way,  are  thence  carried  forward  automati- 

cally and  fed  one  at  a  time  in  proper  form 
and  order  into  position  to  receive  the  im- 

press of  the  printing  and  canceling  devices 
35  and  thereafter  delivered,  in  proper  order  from 

the  machine. 
In  the  accompanying  drawings,  Figure  1  is 

a  side  elevation  of  the  dating  and  canceling 
machine,  its  motor  being  omitted  from  the 

4c  view.  Fig.  2  is  a  vertical  section  in  line  x  x 
of  Fig.  1,  affording  a  rear  elevation  of  the 
principal  portion  of  the  machine,  some  of  the 
parts  being  broken  away  to  better  illustrate 
underlying  details;  Fig.  3,  a  detailed  section 

as  in  line  a  a  of  Fig.  1,  illustrating  the  construc- 
tion of  the  upper  guideway,  from  which  the 

letters  are  fed  to  the  machine;  Fig.  4,  a  sec- 
tion through  the  frame-work  on  line  y  y  of 

Fig.  1,  affording  a  plan  view  of  the  end  of  the 
50  machine  containing  the  printing  and  cancel- 

ing devices;  Fig.  5,  a  horizontal  longitudinal 

section  in  line  z  z  of  Fig.  2;    Fig.  6,  an  end 
view  of  the  head  containing  the  electro-mag- 

nets; Fig.  7,  a  cross-section  of  said  head  in 
line  1 1,  and  Fig.  8  a  similar  section  in  line  u  55 
u  of  Fig.  5;  Fig.  9,  a  horizontal  central  sec- 

tion, on  an  enlarged  scale,  of  the  printing- 
head  detached  in  line  v  vot  Fig.  10;  and  Fig. 
10  a  cross-section  on  same  scale  in  line  w  w 
of  Fig.  9;  Fig.  11,  a  diagram  illustrating  the  60 
combination  and  arrangement  of  the  electric 
motor,  time-piece,  switch,  resistance  devices, 
and  electrical  connections  by  means  of  which 
the  machine  is  operated.     Fig.  12  is  a  section 
on  the  line  12  12  of  Fig.  2,  looking  toward  65 
the  right. 

Similar  letters  and  numerals  indicate  like 
parts  in  all  of  the  figures. 

A  represents  the  inclined  guideway,  upon 
which  the  letters,  previously  assorted  so  as  70 
to  bring  the  superscription  and  the  postage- 
stamps  upon  all  of  them  in  the  same  relative 
position,  are  placed  on  edge  with  their  faces 
to  the  front.     This  guideway  A  is  composed 
of  a  series  of  narrow  plates  a  a,  set  on  edge,  75 
with  narrow  open  longitudinal  intervals  be- 

tween them,  forming  a  grating,  which  is  sup- 
ported  upon   transverse   rods   b   b,   passing 

through  apertures  in  the  plates,  the  width  of 
the  intervals  being  determined  by  means  of  80 
collars  c  c  of  uniform  length  fitted  upon  the 
rods  between  the  plates,  as  shown  in  the  de- 

tail, Fig.  3.     The  upper  end  of  the  inclined 
grating  or  open  guideway  A  may  be  extended 
by  means  of  a  solid  wooden  or  metallic  plate  85 
A'  of  the  same  width,  and  its  sides  are  guarded 
by  suitable  side  plates  A2  A2.     The  lower  end 
of  the  inclined  guideway  A  is  brought  into 
close  proximit}'  to  a  vertical  wall  B  in  the 
form  of  an  open  grating  corresponding  with  to 
that  of  the  guideway  and  constructed  of  the 

strips  a'  a',  transverse  rods  b'  b\  and  spac- 
ing-collars c'  c',  as  shown  in  Fig.  2.     This 

wall  or  grating  B  projects  slightly  below  the 
end  of  the  guideway  A,  and  a  narrow  space  93 
is  left  between  the  two  the  entire  width  of  the 
way  to  permit  of  the  passage  downward  of  the 
letters,  one  at  a  time,  from  the  end  of  the 
guideway.     This  narrow  delivery-space  is  in- 

tersected by  the  tips  of  a  series  of  brushes  C  100 
C,  Fig.  1,  fitted  upon  flie  ends  of  bars  C  O, 
mounted  between  the  plates  a  it  of  the  in- 
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clined  way,  and  which  are  supported  to  have 
free  longitudinal  play  in  boxes  e  e,  secured 
between  the  plates,  the  same  being  prefer- 

ably lined  with  felt  or  other  soft  material  to 

5  prevent  the  brush-bars  from  rattling  therein. 
Each  brush-bar  C  is  moved  automatically  for- 

ward by  means  of  a  light  spring  /,  so  as  to 
carry  and  hold  the  tip  of  its  brush  lightly  in 
contact  with  the  vertical  wall  B  at  the  foot  of 

10  the  gnideway. 
An  adjusting-disk  D  of  large  diameter  is 

mounted  centrally  in  front  of  the  vertical  wall 

B  upon  the  end  of  a  shaft  D',  mounted  to  ro- 
tate in  suitable  journal-boxes  D2  D2  immedi- 

15  atelyabovethe  top  of  the  wall  at  arightangle 
with  its  face,  and  whose  outer  end  is  provided 
with  a  suitable  driving-pulley  D8.  The  shaft 
D'  is  left  free  to  have  longitudinal  play  in  its 
bearings,  and  is  automatically  carried  for- 

20  ward  endwise  by  means  of  a  light  encircling 

spiral  spring  g,  its  movement  being  arrested 

by  the  collar  or  hub  of  the  pulley  D3.  The 
lower  half  of  the  disk  D  is  thus  made  to  over- 

lap the  wall  B,  so  that"  the  upper  ends  of  the 
25  letters  carried  down  upon  the  guideway  to- 

ward said  wall  will  rest  against  the  wheel. 

A  carriage  A3  is  mounted  to  run  freely  down 
the  inclined  guideway  A,  said  carriage  being 
weighted,  so  as  to  cause  it  to  carry  down  before 

30  it  with  an  even  pressure  the  letters  which  are 
to  be  stamped  and  which  have  been  severally 
placed  on  edge  in  front  thereof  upon  the  guide- 
way.  The  carriage  thus  acts  automatically  by 
its  gravity  to  retain  the  letters  in  proper  place 

35  and  order  and  to  move  them  forward  against 
the  wall  B  and  the  revolving  disk  D. 

The  date  and  time  printing  wheels  E'  E', 
Figs.  4,  9,  and  10,  for  the  apparatus  are 
mounted  within  a  cylindrical  head  or  casing 

40  E  upon  an  axis  22  therein,  independent  of 
that  of  the  head.  The  head  is  secured  to  the 

end  of  a  tubular  shaft  F,  which  extends  par- 
allel with  the  wall  B  below  and  at  the  rear 

thereof.    The  head  is  thus  made  to  revolve 
45  with  the  shaft,  and  at  each  revolution  thereof 

the  peripheries  of  the  printing-wheels  con- 
tained therein  are  brought  into  line  of  print 

in  the  vertical  plane  of  the  front  face  of  the 
wall  B  and  beneath  its  lower  end.   (See  Fig.  1.) 

50  A  suitable  impression -roller  G,  properly 
faced  to  serve  as  a  platen  for  the  type  on  the 
printing-wheel  and  whose  radius  corresponds 
with  the  distance  of  the  face  of  the  type  on 
the  printing-wheels,  from  the  axis  of  the  head 

55  in  which  they  are  mounted,  is  mounted  im- 
mediately opposite  the  printing-head  E,  so 

that  a  letter-envelope  passing  between  the 
two  shall  be  thereby  carried  into  contact  with 
the  printing- wheels  in  manner  to  receive  an 

60  impression  therefrom,  Figs.  1  and  4.  The 
bearings  for  the  journal-shaft  for  the  impres- 

sion-roller G  are  formed  in  the  ends  of  par- 
allel arras  G'  G',  projecting  from  a  rock-shaft 

G2,  mounted  immediately  below  the  roller  in 
65  suitable  bearings  in  the  frame-work  of  the 

machine,- and  this  rock-shaft  is  oscillated  to 
carry  the  arms  G'  and  impression-roller  G 

automatically  toward  the  printing-head  E  by 
means  of  alight  spring  G3,  attached  to  a  rod  G4, 
projecting  radially  from  the  rock-shaft.  70 

The  impression-roller  is  made  to  revolve  in 
unison  with  the  printing-head  E  by  means  of 
a  pinion  H,  which  gears  with  a  toothed  wheel 
H',  fixed  upon  one  end  of  the  impression-roller, 
and  with  a  pinion  H2,  which  gears  in  turn  with  75 
a  toothed  wheel  H3  on  the  shaft  F,  which  car- 

ries the  printing-head  E.  The  pinion  H  is 
fixed  upon  the  inner  end  of  a  driving-shaft  L, 
whose  outer  end  is  journaled  in  a  bearing  in 
the  outer  end  of  the  frame-work  by  which  the  80 
machine  is  supported,  as  shown  in  Fig.  2,  said 
driving-shaft  being  fitted  with  a  driving-pul- 

ley or  band-wheel  I/,  by  means  of  which  the 
machine  may  be  geared  to  its  motor. 

The  contact  of  the  printing-wheels  E'  E'  85 
with  the  impression-roller  G  is  guarded  and 
rendered  uniform  by  means  of  a  circular 
disk  or  wheel  E2,  fixed  upon  the  outer  end  of 
the  printing-head  E  concentric  with  its  axis, 
and  of  a  corresponding  disk  or  wheel  E3,  (see  90 
Figs.  2  and  4,)  connected  and  attached  to  the 
first  at  a  suitable  distance  therefrom  by  a 

connecting  rod  or  spindle  E4,  whose  axis  co- 
incides with  that  of  the  printing-head,  the 

radius  of  said  disks  E2  and  E3  being  made  95 
equal  to  the  extreme  distance  of  the  face  of 
the  type  on  the  printing-wheels  in  the  head 
E  from  the  axis  of  said  head.     The  inner  one 

of  these  steadying- disks  is  made  to  bear 
against  the  periphery  of  the  impression-roller  100 
G,  which  is  extended  longitudinally  to  admit 
thereof,  and  the  outer  disk  E3  is  made  to  bear 
against  a  corresponding  disk  G5,  mounted 
upon  an  extension  of  the  axial  shaft,  upon 
which  the  roller  G  is  mounted,  as  shown  in  105 
Fig.  4,  the  diameters  of  said  disks  and  of  the 
roller  G  being  all  equal,  as  above  set  forth. 

In  addition  to  the  adjustable  date  and  time 

printing-wheels  E',  carried  by  the  head  E, 
the  head  is  also  provided  with  a  device  for  no 
canceling  the  postage-stamps  upon  the  letters. 
This  canceling  device  consists  of  a  plate  50, 
adapted  to  make  when  inked  a  suitable  im- 

pression upon  the  letter,  said  plate  being  at- 
tached to  the  head  E  so  as  to  project  slightly  115 

from  its  periphery  in  a  line  with  and  on  the 
same  plane  as  the  face  of  the  time-printing 
wheels,  Figs.  2,  4,  and  9.    The  attachment  is. 
effected  by  means  of  a  ring  or  collar  51,  to 
which  the  plate  is  secured  and  which  is  made  120 
to  fit  upon  a  projection  or  hub  52  at  the  end 
of  the  head  in  an  annular  seat  or  rabbet 
formed   to  receive  it,  as  shown  in  Fig.  9. 
When  placed  in  its  seat  and  properly  adjusted, 
the  ring  and  canceling-plate  are  confined  by  125 
a  spring-catch  53,  secured  to  the  hub  to  en- 

gage the  outer  face  of  the  ring. 
A  shaft  I  is  mounted  above  and  parallel 

with  the  shaft  F,  which  carries  the  printing- 
head  and  in  the  same  vertical  plane,  and  is  130 
geared  to  rotate  in  unison  with  the  shaft  F 

by  means  of  a  toothed  wheel  I',  fixed  upon 
the  shaft  I  to  mesh  with  a  pinion  I2,  which 
gears  with  the  toothed  wheel  II3  on  the  shaft 
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F,  Figs.  1  and  2.  This  feed-shaft  I  carries  a 
series  of  disks  J  J  J,  fixed  thereon  at  intervals 
corresponding  with  the  openings  between  the 
bars  a!  of  of  the  wall  or  grating  B,  and  which 

5  are  severally  formed  each  with  a  segmental 
peripheral  projection  J2  thereon,  whose  radius 
corresponds  with  the  distance  between  the  face 
of  the  type  on  the  printing-wheels  and  the 
axis  of  the  printing-head  in  which  they  are 

io  mounted,  and  which  at  each  revolution  of  the 

disk  will  pass  between  the  proximate  bars  a' 
a'  of  the  grating  B,  so  as  to  project  slightly 
beyond  the  face  thereof  into  contact  with  the 
face  of  the  letter-envelope  borne  against  it  by 

15  the  action  of  the  weighted  feed-carriage  A3. 
The  feed-shaft  land  the  shaft  F,  carrying  the 
printing-head  E,  are  so  geared  as  that  the 
disks  J  shall  move  at  the  same  speed  and  in 
unison  with  the  printing-head,  and  their seg- 

20  mental  feed  projections  J2  J2  shall  pass  be- 
tween the  bars  a'  slightly  in  advance  of  the 

contact  of  the  printin<r-wheels  E'  E'  with  the 
impression-roller  G.  ̂ The  periphery  of  each 
of  the  feed  projections  J2  is  faced  with  rub- 

25  ber  or  felt  or  its  equivalent,  so  as  to  produce 
a  frictional  contact  with  the  letters  carried 
against  it. 

The  feed-shaft  I  and  the  pinion  I2,  by  which 
it  is  geared  with  the  shaft  F,  are  both  jour- 

30  naled  in  a  swinging  frame  K,  which  is  piv- 
oted loosely  upon  the  shaft  F  beyond  or  out- 
side of  the  guideway  A  for  the  letters  and 

above  the  driving-shaft  L,  as  shown  in  Fig.  2. 
An  arm  or  lever  K'  extends  from  the  frame 

35  K  at  its  pivotal  axis  toward  the  front  of  the 
machine,  where  a  pin  projecting  from  said 

arm  is  engaged  by  a  latch  K2,  which  is  adapt- 
ed to  secure  the  levers  in  two  positions.  In 

the  one  or  lower  position  thereof  (see  Fig.  1) 
40  the  feed-shaft  I  is  carried  forward  to  bring 

the  disks  J  .1  into  an  operative  position,  so 
that  the  feed  -  segments  J2  J2  may  project 
through  the  grating.  In  the  other  or  raised 
position  of  the  levers  the  disks  J  J  are  carried 

45  away  from  the  grating,  so  as  to  become  inop- 
erative. A  toe  M,  (see  dotted  lines,  Fig.  1,) 

projecting  from  the  lever -frame  K,  is  also 

made  to  contact  with  a  pin  M',  (see,  also,  Figs. 
2  and  4.)  projecting  from  a  bracket  on  one  of 

50  the  arms  G',  which  carry  the  impression-roller 
G  in  such  manner  as  that  when  the  levers  K' 
are  elevated  to  throw  the  feed-segments  back 
clear  of  the  slotted  wall,  and  thereby  arrest 
the  feed  of  the  letters  to  the  printing-head  E, 

55  the  impression-roller  will  be  made  to  oscillate 
upon  the  rock-shaft  G2,  and  be  thereby  swung 
away  from  the  printing-head,  so  as  to  prevent 
its  becoming  inked  thereby. 

A  deliveiy-way  consisting  of  an  inclined 
60  plate  N,  preferably  arranged  to  be  parallel 

with  the  guideway  A  and  having  suitable 

side  boards  or  lateral  guards  N',  is  fitted  in 
the  frame-work  of  the  machine  at  a  little  dis- 

tance below  the  impression-roller,and  a  chute 
65  consisting  of  a  grated  rear  wall  P,  side  plates 

P',  and  a  grated  front  wall  P2  is  interposed 
between  the  lower  end  of  the  delivery-way 

and  the  under  side  of  the  printing -head  E 
and  impression-roller  G,  the  top  of  the  rear 
wall  P  being  placed  under  the  printing-head  70 
E  a  little  to  the  rear  of  the  plane  of  its  con- 

tact with  the  impression-roller  G.  This  rear 
wall  P  is  in  the  form  of  a  grating,  similar  to 
the  wall  B  in  the  upper  part  of  the  machine. 

A  rotatingshaft  Q  is  mounted  immediately  75 
fibove  the  foot  of  the  delivery-way  N  and  at 
the  rear  of  the  lower  end  of  the  grated  rear 
wall  P  of  the  deli  very -chute,  and  is  geared 

by  a  pulley  Q'  and  belt  Q2  to  a  pulley  L2  on 
the  driving-shaft  L,  so  as  to  be  made  to  rotate  80 

in  unison  with  the  upper  feed-segments  J'  J' 
and  the  printing-head  E.     Upon  this  lower 
shaft  Q  is  fitted  a  series  of  circular  disks  Q3 
Q3  at  intervals  apart  corresponding  with  the 
openings  between  the  bars  of  the  rear  wall  P  85 
of  the  chute. 

The  delivery-chute  P  P'  P2  is  pivoted  near 
its  upper  end  upon  a  transverse  rod  or  rock- 
shaft  P3,  so  that  its  lower  end  may  rest  against 
the  inner  side  of  a  transverse  ledge  or  strip  90 
N2  at  the  foot  of  the  delivery -way  N  and 
swing  forward  therefrom,  so  as  to  clear  the 
chute  from  the  feed-disks  Q3  Q3,  and  at  the 
same  time  push  forward  the  letters  resting 
on  the  way.  The  oscillation  of  the  delivery-  95 
chute,  whenever  the  feed  of  the  letters 
through  the  machine  is  arrested,  is  produced 
automatically  by  means  of  a  lever  O,  (see 
Fig.  4  and  dotted  lines,  Fig.  1,)  projecting 
from  the  rock-shaft  Ps,  upon  which  the  chute  too 
is  pivoted,  and  which  is  so  bent  as  to  carry  its 

forward  end  alongside  the  lever  K',  in  posi- 
tion to  rest  upon  a  lateral  pin  O'  upon  said 

lever,  so  that  when  the  lever  K'  is  lifted  to 
throw  the  feed  mechanism  out  of  gear  it  will  105 
also  operate  to  oscillate  the  delivery-chute  in 
manner  as  described.  This  lever  O  is  secured 

to  the  rock-shaft  P3  by  means  of  a  set-screw 
i,  which  permits  of  its  adjustment  on  the 

shaft.  The  peri pherjT  of  each  feed-disk  Q!Q:i  no 
is  faced  with  rubber,  felt,  or  other  soft  adhe- 

sive fabric,  and  the  shaft  Q  is  so  placed  in  re- 
lation to  the  chute  that  when  the  latter  is 

allowed  to  swing  back  to  its  normal  position, 
with  its  lower  end  resting  against  the  foot-  115 
ledge  N2  of  the  delivery-way,  the  peripheries 
of  the  disks  shall  project  slightly  beyond  the 
face  of  the  rear  wall  P,  and  thereby  contact 
with  the  letters  passing  down  the  chute  to 
feed  them  onward.  When  the  chute  is  swung  120 
forward,  it  is  carried  clear  of  the  disks,  so  that 
they  will  no  longer  operate  to  move  the  letters. 

The  shaft  Q  is  fitted  with  a  pulley  R,  Fig. 

2,  carrying  a  cord  R',  (see  Fig.  1,)  by  which 
it  is  geared  to  the  driving-pulley  D3  of  the  125 
upper  adjusting- disk  D  in  the  machine  to  im- 

part motion  thereto.  It  is  also  geared  by 

means  of  a  second  pulley  R2  and  cord  R3  to 
the  inking- rollers  for  the  printing-head. 
These  iuking-rollersS  S' are  journaled  in  the  130 
frame-work  of  the  machine,  one  above  the 
other,  in  such  position  that  the  lower  dis- 

tributing-roller S  shall  contact  with  the  type 
carried  by  the  printing-head  E  at  each  revo- 
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lution  of  the  head,  while  the  upper  feed-roller 
S'  rests  by  gravity  upon  the  distributing-roller, 
its  journals  being  to  this  end  fitted  in  the  cus- 

tomary manner  in  slotted  bearing-boxes  S2. 
5  The  time  and  date  wheels  carried  with  the 

printing-head  E  are.  actuated  by  means  of  a 
spindle  T,  extending  longitudinally  through 
the  tubular  shaft  F,  upon  which  the  printing- 
head  is  secured  and  by  means  whereof  it  is 

to  revolved.  This  central  spindle  T  admits  of 
rotation  within  the  shaft  F  independently 
thereof  and  projects  into  a  cylindrical  head 
or  casing  W,  secured  upon  the  outer  end  of 
the  shaft  F  to  revolve  with  it. 

15  A  sleeve  10  (see  Fig.  5)  is  fitted  loosely  upon 
the  end  of  the  spindle  T  within  the  head  W, 
and  from  this  sleeve  four  arms  11  11  11  11 

(see  Fig.  8)  are  made  to  radiate  at  right  an- 
gles with  each  other  and  serving  to  support 

20  the  ends  of  a  soft-iron  plate  12,  fitted  and  se- 
cured upon  the  arms  to  extend  parallel  with 

the  sleeve.  Electro-magnets  13  13  are  secured 
within  the  casing  opposite  each  of  the  four 
soft-iron  plates  12,  each  plate  being  thus  made 

25  to  serve  as  an  armature  for  the  magnet,  its 
movement  to  and  from  the  magnet  being  in 
the  arc  of  a  circle,  having  the  spindle  T  as 
its  center  and  operating  to  produce  an  oscil- 

lating rotatory  movement  of  the  sleeve  10  upon 
30  the  spindle.  This  oscillating  movement  of 

the  sleeve  10  about  the  spindle  T  as  its  axis 
is  communicated,  greatly  enlarged,  to  the 
spindle  itself  by  means  of  a  train  of  gearing 
consisting  of  a  large  t  oothed  wheel  14,  (see  Fig. 

35  7,)  fixed  upon  one  end  of  the  sleeve,  or  of  the 
frame  carried  by  the  sleeve,  to  gear  with  a 
small  pinion  15  upon  an  arbor  16,  revolving 
in  fixed  bearings  provided  for  it  within  the 
head   W,  and   which   carries,  also,   a  large 

40  toothed  wheel  orseginent  18,  which  meshes  with 
a  small  pinion  19  on  the  end  of  the  spindle  T. 
Thus  a  slight  oscillation  of  the  arms  11  11, 
carrying  the  armatures  12  12,  is  made  by 
means  of  said  gearing  to  produce  a  rocking 

45  movement  of  the  spindle  T  of  sufficient  am- 
plitude to  impart  to  an  oscillating  pawl-frame 

20,  (see  Figs.  5,  0,  and  10,)  secured  to  the  op- 
posite end  of  said  spindle  within  the  printing- 

head  E,  the  extent  of  movement  required  for 
50  actuating  the  time  and  date  wheels.  The  ar- 

matures 12  12  are  automatically'  retracted from  the  magnets  by  means  of  a  spring  21, 
which  may.be  attached,  as  shown  in  Fig.  7,  to 
the  periphery  of  the  toothed  wheel  or  seg- 

55  ment  18  in  the  above-described  gearing. 
The  date  and  time  printing  wheels  E'  E' 

revolve  upon  a  shaft  22,  which  is  fitted  within 
the  head  E,  parallel  with  but  at  one  side  of 
the  shaft  F,  upon  which  the  head  revolves. 

60  They  are  operated  in  the  customary  manner 
by  means  of  pawls  23,  carried  by  the  oscillat- 

ing frame  20,  (see  Fig.  10,)  which  is  actuated, 
as  described,  by  the  oscillation  of  the  central 
spindle  T  under  the  action  of  the  magnets  13 

,  13,  the  spindle  T  boing  connected  with  the 

frame  20  by  a  radial  arm  T',  which  engages 
loosely  at  its  outer  end  the  outer  end  of  the 

frame.  A  reverse  movement  of  the  printing- 
wheels  is  prevented,  as  usual,  by  a  spring- 
actuated  pivoted  dog  24.  70 

The  magnets  13  13  are  excited  and  brought 
into  action  at  regular  intervals  by  the  move- 

ment of  a  suitable  time-piece,  which  operates 
to  make  and  break  in  the  customary  manner 
an  electric  circuit  in  which  the  magnets  are  75 
included.  The  connection  of  this  circuit  with 

the  magnet  is  obtained  by  means  of  a  circu- 
lar end  plate  or  disk  of  insulating  material 

25,  (see  Figs.  5  and  6,)  coverfhg  the  outer  end 
of  the  head  W  and  fixed  thereto  to  revolve  with  80 
it  and  in  whose  outer  face  are  inlaid  or  in- 

serted two  metallic  rings  20  27,  each  of  which 
is  placed  in  electrical  connection  by  means  of 
transverse  pins  28  and  29,  passing  through  the 
insulating-disk  25,  with  metallic  conducting  85 
tongues  or  strips  30  31,  (see  Figs.  5  and  7  ami 
dotted  lines,  Fig.  G,)  which  project  from  a 
block  or  plate  32  of  rubber  or  other  insulat- 

ing material  secured  within  the  head  W.  A 
third  conducting-pin  33  is  inserted  through  90 
the  center  of  the  insulating  end  plate  25,  and 
is  made  to  contact  with  a  third  conducting 

tongue  or  strip  34, attached  to  the  insulating- 
block  32. 

A  cross-bar  35  is  secured  to  the  frame- work  95 
of  the  machine  to  extend  diametrically  across 
the  outer  face  of  the  insulating  end  plate  25 
at  a  short  distance  therefrom,  and  three  in- 

sulated binding-screws  30,  37,  and  38  arc  fit- 
ted in  said  cross-bar  to  connect  severally  with   1 00 

elastic  tongues  30*,  37*,  and  38*  of  thin  metal, 
which  are  made  to  bear,  respectively,  with  a 

constant  pressure,  the  one  37*  against  the 
central  conducting-pin  33  (see  dotted  lines, 
Fig.  0,)  and  the  other  two  against  the  two  con-  105 
centric  rings  20  and  27  of  the  revolving  en<l 
plate,  so  that  the  electrical  connection  be- 

tween the  outer  binding-screws  30,  37,  and  38 
and  the  conducting-strips  30,  31,  and  34  re- 

mains constant  during  the  revolution  of  the  110 
head  and  its  magnets. 

The  conducting-strips  31  and  34  (see  Figs. 
0  and  7)  are  connected  by  suitable  wires  with 
the  coils  of  the  magnets  13  13,  and  these  are 
all  included  in  one  circuit.     The  third  con-   115 
ductiug-strip  30  is  connected  with  a  wire  ex- 

tending in  a  loop  to  the  conducting-strip  31 
to  form  a  circuit,  which  is  controlled  by  a 
spring-plate  40,  included  therein,  and  whose 
elasticity  operates  normally  to  form  a  contact  120 

with  an  opposite  plate  40*  to  close  the  circuit. 
This  circuit-closer  is  fixed  within  the  head  \V 
to  revolve  with  it,  and  its  spring-plate  is  so 
disposed  with  reference  to  the  radial  arms  1 1 , 
supporting  the  armatures  12,  that  an  insn-  125 
lated  pin  41,  (see  Figs.  5  and  7,)  projecting 
from  the  toothed  wheel  14,  shall  extend  into 
such   close   proximity   and    relation    to   the 
spring  that  when  the   arm   is  oscillated  by 
the  closing  of  the  armatures  the  pin  will  op-  130 
erate  to  move  the  spring  40  away  from  its  con- 
tact-plate  40*,  and  thus  break  the  circuit  estab-      v 
lishod  through  it.     As  the  oscillation  of  the 
armatures  12  12  produces  the  movement  of 
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the  date  and  time  wheels  E'  E',  it  follows 
that  the  circuit  is  opened  during  the  move- 

ments of  said  wheel  and  again  closed  when  the 
movement  is  completed. 

5  The  collars  of  insulating  material  45  45  are 
fitted  side  by  side  in  contact  at  any  suitable 
point  upon  the  shaft  F,  and  are  secured 
thereto  by  set-screws  to  revolve  with  it.  Each 
carries  upon  its  periphery  a  transverse  metal- 

io  lie  strip  or  plate  4G  46*  in  such  manner 
that  the  inner  ends  of  the  plates  on  the  two 
collars  may  be  brought  into  close  electrical 
contact.  By  turning  either  collar  an  adjust- 

ment of  the  two  plates  46  46*  relatively  to  each 
15  other  and  to  a  line  parallel  with  the  axis  of 

the  shaft  may  be  obtained,  so  that  the  edge 
of  one  of  the  plates  may  be  placed  more  or 
less  in  advance  of  the  corresponding  edge  of 
the  other  plate  without  breaking  the  contact 

20  of  their  ends. 
Electrical  conducting  springs  or  tongues  47 

47*  are  secured  to  an  arm  48,  extending  for 
support  from  the  frame-work  of  the  machine 
parallel  with  the  shaft  F,  in  position  to  per- 

25  mit  the  outer  ends  of  the  tongues  to  rest  sev- 
erally, each  upon  one  of  the  transverse  plates 

on  the  collars,  whereby  an  electrical  circuit, 
may,  for  a  purpose  to  be  hereinafter  described, 
be  closed  from  the  one  tongue  47  through  the 

30  two  contacting  plates  46  46*  to  the  other 
tongue  47*  at  each  revolution  of  the  shaft,  the 
relative  duration  of  contact  being  determined 
by  the  relative  adjustment  of  the  plates.  The 
insulating-collars  45  are  so  adjusted  upon  the 

35  shaft  F  that  the  tongues  rest  upon  the  con- 
ducting-plates,  so  that  a  circuit  maybe  closed 
through  them  at  the  moment  when  the  print- 

ing-wheels are  at  line  of  print  and  an  impres- 
sion is  being  taken  therefrom.     By  the  time 

40  this  has  been  accomplished  the  continued 
revolution  of  the  shaft  will  carry  the  plates 
from  under  the  tongues,  allowing  the  latter 
to  restupon  the  insulating-collars,and  thereby 
breaking thecircuitthrough  them.    Thedura- 

45  tion  of  the  time  during  which  the  circuit  will 
remain  closed  through  the  plates  and  tongues 
is  readily  adjusted  by  turning  one  of  the  col- 

lars independently  of  the  other  until  the  front 
edge  of  its  plate  is  more  or  less  in  advance  of 

50  that  of  the  plate  upon  the  other  collar. 
The  machine  is  driven  by  an  electrical  mo- 

tor 60  of  any  approved  description,  (see  the 
diagram  Fig.  11,)  to  be  operated  by  a  current 
from  a  dynamo  or  from  a  central  electrical 

55  station,  the  connections  or  binding-posts  for 
which  are  represented  by  61  61*  in  said  dia- 

gram.   The  motor  60  is  geared  by  a  belt  to 

the  driving-pulley  L'  of  the  machine. 
The  date  and  time  wheels  E'  are  adjusted 

60  automatically  once  every  minute  or  at  other 
measured  intervalsof  time  by  means  of  aclock 
62  of  any  approved  description,  which  is  fitted 
in  the  customary  manner  with  a  device  for 
opening  an  electric  circuit  in  a  shunt  from  the 

65  main  dynamo-circuit  bj7the  wires  63  64.  This 
circuit  extends  from  the  one  binding-post  61 
by  means  of  the  wire  63  to  the  make-and- 

break  device  in  the  clock  62,  thence  to  the 
binding-screw  36  of  the  head  W,  containing 
the  electro-magnets  by  which  the  printing-  70 
wheels  are  adjusted,  thence  through  the  con- 

necting-strips 36*,  26,  and  30,  and  the  switch 
40  and  its  connecting-wires  to  the  strip- 31, 

thence  through  the  strips  31  27' to  the  bind- 
ing screw  38,  and  thence  by  the  conducting-  75 

wire  64  to  the  binding-post  61*,  which  com- 
pletes the  circuit.     This  circuit  is  protected 

from  undue  tension  by  an  incandescent  lamp 
65  or  other  form  of  resistance  device  included 
therein.     It   is   normally   closed,   and  when  80 
opened  by  the  movement  of  the  clock  at  each 
minute  or  other  predetermined  interval  the 
current  is  allowed  to  follow  a  shunt-circuit 
through  a  wire  66,  connected  near  the  clock 
to  the  wire  63,  and  which  extends  thence  to  85 
the  binding- screw  37  of  the  head  W,  and 
through  theconducting-strips  33  and  34  to  the 
coils  of  the  several  electro-magnets,  which  are 
thereby  all  connected  in  circuit,  and  thence 
to  theconducting-strip  31,  through  which  and  90 
its  connections  with  the  return-wire  64  the 
circuit  will  be  completed  back  to  the  binding- 
post  61*.    The  shunt-circuit  is  of  greater  re- 

sistance than  the  first  circuit  and  normally 
little  current  flows  over  it;  but  when  at  each  95 
break  of  the  first  circuit  by  the  clock  the  en- 

tire current  is  compelled  to  flow  over  the 
shunt  circuit  the  electro  -  magnets  13  13  are 
thereby  brought,  into  action  to  move  the  ar- 

matures 12  12  and  thereby  retract,  in  manner  100 
as  hereinbefore  described,  the  pawls,  by  whose 
return   movement   under   the   stress   of  the 

spring  governing  them  the   minute-wheel  of 
the  time  indicating  and  printing  mechanism 
is  actuated.    As  the  armatures  are  attracted  105 
by  the  magnets  their  movement  will  operate, 
by  means  of  the  insulated  pin  41,  to  open  and 
hold  open  the  switch  40  until  they  are  released 
by  the  close  of  the  main  clock-circuit,  which, 
however,  will  now  be  held  open  at  the  switch  no 
after  it  has  been  closed  at  the  clock  until,  as 
will  be  presently  explained,  it  is  automatically 
closed  by  the  closing  of  a  shunt-circuit  formed 
by  the  contact  of  the  tongues  4?  47*  with  the 
plates  46  46*  on  the  insulating-disks  45  45,   115 
fitted  upon  the  shaft  F,  carrying  the  print- 

ing-wheels, said  plates  being  so  adjusted  on 
the  shaft  as  to  close  said  shunt-circuit  so  soon 

as  the  printing-wheels  have  made  their  im- 
pression and  are  free  to  be  moved.     This  120 

shunt-circuit  is  formed  by  means  of  a  wire 

67,  connecting  the  wire  63  of  the  clock- cir- 
cuit with  the  tongue  47,  and  a  second  wire 

68,  connecting  the  tongue  47*  with  the  wire 
64  of  the  clock-circuit.     It  is  thus  made  iin-  125 
possible  for  the  date  and  time  wheels  to  be 
moved  so  long  as  they  are  in  position  to  make 
an  impression;  but  if  the  action  of  the  clock 
by  which  their  movement  is  mediately  ef- 

fected occurs  at  the  time  when  an  impression  13c 
is  being  made  the  action  of  the  pawls  by 
which  they  are  actuated  is  suspended  until 
the  wheels  have  moved  out  of  line  of  print. 

To  guard  against  an  intermission  in  the 
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movement  of  the  date  and  time  wheels  dur- 
ing a  stoppage  of  the  machine,  when  by 

chance  the  tongues  are  left  resting*  upon  the 
insulating-disks  45  instead  of  upon  the  con- 

5  ducting-plates  46  46*  on  said  disks,  a  third, 
shunt-circuit  is  provided  in  connection  with 
the  switch,  by  means  of  which  the  electric 
motor  by  which  the  machine  is  driven  is 
thrown  in  and  out  of  circuit,  so  that  the  ac- 

io  tion  of  the  switch  in  cutting  out  the  motor 

and  stopping  the  machine  will  close  said  aux- 
iliary shunt.  This  third  auxiliary  shunt  is 

obtained  by  connecting  the  wire  63  in  the 
main  clock-circuit  and  the  wire  64  by  means 

15  of  wires'  69  69  with  the  switch  70,  in  manner 
substantially  as  shown  in  Fig.  11,  wheYeby  if 
a  stoppage  of  the  motor  occurs  when  the 
shunt  through  the  wires  67  and  68  is  open 
the  shunt  through  the  wires  69  will  be  closed 

20  as  a  substitute  therefor,  so  as  to  permit  the 
release  of  the  magnets  to  operate  the  date 
and  time  wheels  at  the  proper  moment  in 
manner  as  described. 

To  facilitate  the  proper  movement  of  the 
25  time-wheels  by  the  action  of  the  clock  and  of 

the  magnets  broughtinto  circuit  thereby  dur- 
ing the  movement  of  the  machine  at  its  high- 
est rate  of  speed,  a  resistance-box  71  is  placed 

in  the  circuit  between  the  dynamo  or  source 

30  of  electrical  supply  at  61  61*  and  the  motor 
60,  and  a  short  circuit  72  is  provided  for  the 
current  around  this  resistance -box,  to  be 
closed  by  the  contact  of  a  spring  carrying 
the  armature  73  of  a  relay-magnet  74,  whose 

35  coil  is  included  in  the  second  shunt-circuit 
between  the  clock  and  the  head  W,  formed 
by  the  wire  66, so  that  whenthetime-control- 
ling  circuit  is  broken  by  the  movement  of  the 
clock  to  cause   a  movement  of    the    tiine- 

40  wheels  the  magnet  74  of  the  relay  will  be 
excited,  and  the  consequent  movement  of  its 
armature  will  operate  to  break  the  short  cir- 

cuit 72,  and,  by  throwing  the  resistance-box 
71  into  the  motor-circuit,  cause  the  motor  to 

45  slow  up  until  the  clock-circuit  is  closed  again. 
In  theoperation  of  the  machine  the  letters  to 

be  stamped  or  impressed  are  piaced  on  edgeon 
theguidewayA,all  facing  toward  the  wall  B, 
with  the  postage-stamps  thereon  in  tho  upper 

50  corner,next  to  the  disk  D,soas  to  be  forced  and 
fed  toward  the  wall  and  disk  with  a  constant 
gentle  pressure  by  the  weight  of  the  carriage 
A3,  bearing  against  them.  The  foremost  let- 

ter will  be  moved  laterally  by  its  contact 
55  with  the  disk  D,  so  as  to  be  carried  evenly 

against  the  side  wall  of  the  guideway,  by 
which  movement  all  the  letters  are  brought 
into  the  same  relative  position  with  regard  to 
the  printing- wheels  beneath.    At  each  revolu- 

60  tion  of  the  disks  J'  the  feed-segments  J2  come 
into  play  to  bear  against  the  face  of  said 
foremost  letter,  and  by  frictional  contact 
therewith  force  it  down  past  the  brushes  C, 
which  offer  but  slight  resistance  thereto,  and 

65  into  position  to  be  caught  between  the  print- 
ing-head E  and  impression-roller  G,  which 

in  their  revolution  will  draw  the  letter  down 

between  them  and  deliver  it  into  the  chute 

P  beneath   them.    In  passing  between  the 

printing-head  and  impression-roller  the  letter  70 

will  receive  an  imprint  from  the  time-wheels 
of  the  exact  date  and  time  of  the  impression, 

and  its  postage-stamp  will  be  at  the  same  time 
cancelled.    Reaching  the  lower  end  of  the 
delivery-chute,  the  letter  will  be  forced  in  75 
behind  that  which  preceded  it  by  the  action 

of  the  revolving  rubber-faced   disks  Q3  Q3 
bearing  upon  it,  and  as  each  successive  letter 
is  thus  inserted  at  the  foot  of  the  delivery- 

way  N  those  in  frout  will  be  forced  in  regu-  80 
lar  order  up  said  delivery-way,  being  kept  in 

due  form  by  means  of  a  light  carriage  N3, 
placed  upon  the  way.    While  the  letters  are 

thus  passing  through  the  machine  the  time- 
wheels  E'  in  the  printing-head  E,  by  which  85 
each  letter  is  imprinted  with  the  date  and 
hour  of  impression,  are  automatically  moved, 
to  indicate  accurately  the  time,  by  the  inter- 

mittent action  of  the  pawls  in  the  head  E, 
occasioned  by  the  intermittent  vitalization  of  90 
the  magnets  13  13  in  the  head  W,  caused  by 
the   make  and  break  at  regular  intervals 

through  the  action  of  a  clock  62,  and  in  man- 
ner as  hereinbefore  described  of  an  electric 

circuit  including  said  magnets.    It  is  obvious  05 
that  in  the  normal  operation  of  the  machine 

the  printing-head  E  rotates  much  more  rap- 
idly than  the  time-wheels  are  changed  and 

that  many  letters  are  stamped  in  one  minute, 
if  that  be  the  unit  of  time  adopted  in  which  100 
said  wheels  are  to  be  actuated. 

I  claim  as  my  invention —  ' 1.  The  combination,  in  a  postal  date  and 
time  stamp,  of  an  inclined  way,  a  slotted  wall 
extending  across  the  lower  end  thereof,  leav-  105 
ing  an  intervening  opening,  a  follower  mov- 

ing automatically  down  the  way,  devices  for 
propelling  in  a  direction  parallel  with  the 
face  of  the  wall  the  letter-envelopes  pressed 
against  it,  so  as  to  produce  their  delivery  at  no 
its  lower  end,  and  a  dkk  revolving  in  a  plane 
parallel  with  the  face  of  the  wall  and  over- 

lapping a  portion  of  its  upper  end,  substan- 
tially in  the  manner  and  for  the  purpose 

herein  set  forth.  115 
2.  The  combination,  in  a  postal  date  and 

time  stamp,  of  an  inclined  way,  a  transverse 
wall  at  the  foot  thereof,  devices  for  propel- 

ling in  a  direction  parallel  with  the  face  of 
the  wall  the  letter-envelopes  pressed  against  120 
it  to  produce  their  delivery  at  its  lower  end, 
and  spring-actuated  bars  movable  at  right 
angles  to  the  face  of  the  wall  and  terminating 
in  elastically-yielding  tips  to  contact  lightly 
against  the  lower  end  of  the  wall  under  the  125 
foot  of  the  inclined  way,  substantially  in  the 
manner  and  for  the  purpose  herein  set  forth. 

3.  The  combination,  in  a  postal  date  and 
time  stamp,  with  its  revolving  printing-head 
and  its  opposite  impression-roller,  of  an  in-  130 
clined  deli  very -way  beneath  said  roller,  a  slot- 

ted or  grated  chute  interposed  between  the 
lower  end  of  the  inclined  way  and  the  print- 

ing-head, and  revolving  disks  mounted  at  the 
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rear  of  the  slotted  chute  to  project  severally 
through  the  slots  therein,  whereby  the  envel- 

opes passing  clown  the  chute  are  fed  forward 
by  contact  with  the  peripheries  of  said  disks, 

5  substantially  in  the  manner  and  for  the  pur- 
pose herein  set  forth. 

4.  The  combination,  in  a  postal  date  and 
time  stamp,  with  its  revolving  printing-head 
and  its  opposite  impression  roller,  of  a  pivoted 

co  slotted  or  grated  delivery-chute  whose  upper 
end  stands  normalhT  in  position  beneath  said 
head  and  roller  to  receive  the  envelopes  de- 

livered therefrom,  a  rotating  shaft  mounted 
at  the  rear  of  the  lower  end  of  the  chute,  and 

15  disks  fitted  upon  said  shaft  in  position  to  pro- 
ject through  the  bars  of  the  chute  when  it  is 

in  its  normal  position  and  be  clear  therefrom 
when  the  lower  end  of  the  chute  is  swung  for- 

ward, substantial]}'  in  the  manner  and  for  the 
ao  purpose  herein  set  forth. 

5.  The  combination,  in  a  postal  date  and 
lime  stamp,  with  an  inclined  way  and  a  trans- 

verse slotted  wall  at  the  foot  thereof,  leaving 
a  narrow  open  interval  between  the  two,  of  a 

25  rotating  shaft  mounted  in  a  pivoted  frame  at 
the  rear  of  the  wall  to  oscillate  to  and  from 

it,  disks  mounted  on  said  shaft  having  pe- 
ripheral projections  adapted  to  pass  through 

the  slots  in  the  wall  when  the  frame  is  swung  to- 
30  ward  it  and  to  be  clear  thereof  when  the  frame 

is  swung  back,  an  arm  extending  from  the 
swinging  frame  to  operate  it,  and  a  catch  to 
confine  said  arm,  substantially  in  the  manner 
and  for  the  purpose  herein  set  forth. 

35  t>.  The  combination,  in  a  postal  date  and 
time  stamp,  with  an  inclined  receiving- way,  of 
a  grated  wall  at  the  lower  end  thereof,  leaving 
a  narrow  open  interval  between  the  two,  an 
oscillating  frame  at  the  rear  of  said  wall,  a 

40  shaft  revolving  in  said  frame,  carrying  feed- 
segments  to  revolve  between  the  bars  of  the 
grated  wall,  an  arm  or  lever  operating  the 
swinging  frame,  whereby  it  is  caused  to  swing 
to  and  from  the  wall,  a  revolving  printing- 

45  head,  an  opposed  impression-roller,  a  swing- 
ing frame  in  which  said  impression-roller  is 

mounted,  a  spring  carrying  said  roller  against 
the  printing-head,  and  a  finger  extending  from 
the  swinging  frame,  carrying  the  impression- 

50  roller  into  position  to  be  engaged  by  the  le- 
ver actuating  the  swinging  frame  which  car- 

ries the  revolving  feed-segments,  whereby 
when  said  segments  are  swungback  from  their 
operative  position  the  impression-roller  will 

55  be  swung  clear  of  the  printing-head,  substan- 
tially in  the  manner  and  for  the  purpose 

herein  set  forth. 
7.  The  combination,  in  a  postal  date  and 

time  stamp,  with  an  inclined  receiving- way,  of 
60  a  grated  wall  at  the  lower  end  thereof,  leaving 

a  narrow  open  interval  between  the  two,  an 
oscillating  frame  at  the  rear  of  said  wall, 
a  shaft  revolving  in  said  frame,  carrying 
segments  to   revolve   between    the   bars  of 

65  the  grated  wall,  an  arm  or  lever  operating 
the  swinging  frame,  whereby  it  is  caused  to 
swing  to  and  from  the  wall,  a  revolving  print- 

ing-head  and  its  opposite  impression-roller 
mounted  below  the  end  of  the  receiving-way, 
an  oscillating  chute  mounted  below  said  head  70 
and  roller,  feed-disks  mounted  upon  a  shaft 
at  the  rear  of  the  chute  to  project  through  the 
slots  in  the  chute  when  the  latter  is  in  its 
normal  position,  and  an  arm  projecting  from 
said  chute  into  engagement  with  a  pin  upon  75 
the   arm  or  lever   governing  the   swinging 
frame  carrying  said  feed-disks,  whereby  when 
the  segments  are  swung  away  from  the  slotted 
wall  of  the  upper  inclined  way  the  deliver- 
ing-chute  will  be  swung  away  from  its  feed-  80 
disks,  substantially  in  the  manner  and  for 
the  purpose  herein  set  forth. 

8.  The  combination,  in  a  postal  date  and 
time  stamp,  with  its  revolving  printing-head, 
of  the  detachable  collar  encircling  one  end  85 
thereof,  the  spring  confining  said  collar,  and 
the  canceling  plate  or  stamp  carried  by  said 
collar,  substantially  in  the  manner  and  for 
the  purpose  herein  set  forth. 

9.  The  combination,  in  a  date  and   time  90 
stamp,  with  the  printing-head  mounted  on  a 
tubular  rotating  shaft,  of  an  arbor  mounted 
within  the  head  parallel  with  the  shaft  and  at 
one  side  thereof,  a  printing-wheel  mounted 
to  revolve  upon  said  arbor,  a  ratchet-wheel  95 
actuating  the  printing- wheel,  a  rock-shaft  ex- 

tending into  the  head  through  its  tubular 
shaft,  an  arm  projecting  radially  within  the 
head  from  the  rock-shaft,  and  an  oscillating 
pawl  actuated  by  the  movement  of  said  arm  100 
to  engage  the  ratchet-wheel,  substantially  in 

the  manner  and  for  the  purpose'  herein  set forth. 

10.  The  combination,  in  a  date  and  time 

stamp,  of  a  tubular  shaft,  a  central  rock-shaft  105 
inclosed  within  the  tubular  shaft  to  revolve 
with  -it  and  oscillating  independently  thereof, 
ahead  attached  to  and  revolving  with  the 
tubular  shaft,  indicating  mechanism  revolv- 

ing independently  upon  a  lateral  shaft  fixed  no 
in  said  head  to  move  with  it,  and  an  oscillat- 

ing frame  mounted  within  the  head  to  actu- 
ate the  indicating  mechanism  and  itself  actu- 

ated by  the  independent  movement  of  the 
rock-shaft,  substantially  in  the  manner  and  115 
for  the  purpose  herein  set  forth. 

11.  The  combination,  in  a  time-stamp,  of  a 
revolving  head  and  time-indicating  wmeels 
mounted  within  the  head  to  revolve  inde- 

pendently thereof,  substantially  in  the  man-  120 
ner  and  for  the  purpose  herein  set  forth. 

12.  The  combination,  in  a  time-stamp,  of  a 
revolving    head,    revolving    time  -  printing 
wheels  mounted  within  the  head  upon  an  in- 

dependent axis  and  whose  type -faces  are  125 
brought  to  line  of  print  through  an  opening 
in  the  head,  and  an  opposite  impression-roller 
serving  as  a  platen  for  the  printing-wheels  at 
each  revolution  of  the  head,  substantially  in 
the  manner  and  for  the  purpose  herein  set  130 
forth. 

13..  The  combination,  in  a  time-stamp,  of  a 
revolving  head,  an  opposite  revolving  im- 

pression-roller contacting  with  the  head,  time- 
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printing  wheels  revolving  independently  in 
the  head  upon  an  independent  axis  and 
brought  to  line  of  print  against  the  impres- 

sion-roller by  the  revolution  of  the  head,  and 
5  devices  for  feeding  letter-envelopes  in  be- 

tween the  head  and  impression-roller  to  be 
carried  forward  bj'  their  revolution,  substan- 

tially in  the  manner  and  for  the  purpose 
herein  set  forth. 

io  14.  The  combination  of  a  tubular  shaft,  the 
head  or  casing  attached  to  the  end  of  the 
shaft  to  revolve  with  it,  a  shaft  rocking  inde- 

pendent^ within  the  tubular  shaft  and  pro- 
jecting into  the  head,  a  wheel  and  interme- 

15  diate  devices  whereby  the  type- wheel  is  ro- 
tated by  the  rocking  of  the  shaft,  a  loose 

sleeve  upon  the  end  of  the  rock-shaft,  a  pin- 
ion fixed  to  said  sleeve  and  geared  mediately 

to  the  rock-shaft,  an  arm  projecting  radially 
20  from  said  sleeve  within  the  head,  an  arma- 

ture attached  to  said  arm,  an  electro-magnet 
fixed  to  the  head  in  position  to  attract  said 
armature,  and  a  spring  to  retract  it,  whereby 
the  rock-shaft  is  oscillated  by  the  action  of 

25  the  magnet  while  revolving  in  unison  there- 
with about  a  common  axis,  an  electric  circuit 

connected  with  the  magnet,  and  a  make-and- 
break  mechanism  included  in  said  circuit, 
substantially  in  the  manner  and  for  the  pur- 

30  pose  herein  set  forth. 
15.  The  combination,  in  a  time-stamp,  of  a 

revolving  head,  time-wheels  revolving  within 
said  head  upon  an  independent  axis,  a  rock- 
shaft  projecting  into  the  head  coincidently 

35  with  itsaxiSjintermediate  mechanism  foractu- 
ating  the  time-wheels,  an  electro-magnet  and 
intermediate  mechanism  for  actuating  the 
rock-shaft,  said  magnet  revolving  in  unison 
with  the  head,  an  electric  circuit,  a  clock- 

40  movement  included  therein  and  operating  to 
make  and  break  the  circuit  at  regular  inter- 

vals, and  a  shunt  including  said  magnet,  sub- 
stantially in  the  manner  and  for  the  purpose 

.    herein  set  forth. 

45  1G.  The  combination,  in  an  electro-magnetic 
time-stamp,  of  a  revolving  head,  time-wheels 
revolving  independently  within  said  head, 
a  rock-shaft  projecting  into  the  head  coinci- 

dently with  its  axis,  intermediate  mechanism 
50  for  actuating  the  time-wheels  from  said  shaft, 

an  electro-magnet  and  intermediate  mechan- 

ism for  actuating  the  rock-shaft,  said  niagnet 

revolving  in  unison  with  the  head,  means  for 

moving  the  rock-shaft  in  opposition  to  the 

magnet,  a  clock -movement  included  in  an  55 
electric  circuit  and  operating  to  make  and 

break  the  circuit  at  regular  intervals,  an  au- 
tomatically-closed switch  in  said  circuit,  a 

device  operated  by  the  armature  of  the  mag- 
net to  open  the  switch,  and  a  shunt-circuit  60 

from  the  clock-controlled  circuitof  greater  re- 
sistance than  said  clock-circuit  and  in  which 

the  magnet  is  included  and  through  which 
the  current  will  be  diverted  when  the  clock- 

circuit  is  opened,  a  normally-open  shunt  of  65 
low  resistance  about  said  magnet,  and  means 

to  close  said  shunt,  substantially  in  the  man- 
ner and  for  the  purpose  herein  set  forth. 

17.  Thecombination,in  an  electro-magnetic 
time-stamp,  of  a  revolving  printing- head,  70 
time-printing  wheels  revolving  independently 
within  said  head,  a  rock-shaft  projecting  into 
the  head  coincidently  with  its  axis,  interme- 

diate mechanism  for  actuating  the  printing- 
wheels  from  said  shaft,  an  electro- magnet  75 
and  intermediate  mechanism  for  actuating 

the  rock-shaft, said  magnet  revolving  in  uni- 
son with  the  head,  a  clock-movement  included 

in  an  electric  circuit  and  operating  to  make 
and  break  the  circuit  at  regular  intervals,  an  80 
automatically-closed  switch  in  said  circuit,  a 
device  operated  by  the  movement  of  thearma- 
tureof  the  magnet  to  open  the  switch,. a  shunt- 
circuit  from  the  clock-controlled  circuit  of 

greater  resistance  than  said  clock-circuit  and  85 
in  which  the  magnet  is  included  and  through 
which  the  current  will  be  diverted  when  the 

clock-circuit  is  open,  conducting-wires  form- 
ing a  short  circuit  from  the  clock-circuit,  and 

a  circuit-closing  device  included  in  said  short  90 
circuit  and  mounted  to  revolve  in  unison  with 

the  printing-head,  whereby  the  short  circuit 
will  be  closed  when  the  printing-wheels  are 
at  line  of  print,  substantially  in  the  manner 
and  for  the  purpose  herein  set  forth.  95 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

OLOF  E.  LUNDSTEDT. 
Witnesses: 

A.  N.  Jbsbera, 
A.  WlDDER. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Warren  B.  Martin- 

dale,  of  Kenosha,  in  the  county  of  Kenosha 
and  State  of  Wisconsin,  and  Ernst  R.Malm- 

5  borg,  of  the  city  of  St.  Louis,  in  the  State  of 
Missouri,  have  invented  certain  new  and  use- 

ful Improvements  in  Calendar-Clocks;  and  we 
do  hereby  declare  that  the  following  is  a  full 
and  exact  description  thereof,  reference  be- 

io  ing  had  to  the  accompanying  drawings,  and 
to  the  letters  of  reference  marked  thereon, 
making  a  part  of  this  specification. 

This  invention  relates  to  an  improvement 
in  calendar-clocks,  and  has  for  its  object  to 

iS  provide  at  low  cost  in  a  neat  simple  form  a 
time-calendar  which  will  indicate  and  clearly 
expose  to  view  in  proper  order  and  in  the 
same  right  line  the  year,  the  month,  the  day 
of  the  month,  and  the  time  of  day. 

20  It  cbnsists  in  the  novel  combination  and 
arrangement  of  devices,  substantially  as 
hereinafter  described  and  claimed,  for  actu- 

ating a  series  of  date  and  time  indicating 
wheels,  all  mounted  to  revolve  independently 

25  and  in  proper  order  upon  the  same  horizon- 
tal axis. 

In  the  accompanying  drawings,  Figure  1  is 
a  vertical  section  in  line  y  y  of  Fig.  2,  repre- 

senting a  side  elevation  of  the  time  mechan- 
ic ism  and  indicating-wheelgf  with  the  casing, 
excepting  a  portion  of  the  front  plate,  broken 
away.  Fig.  2  is  an  irregular  section  in  line 
a;  a;  of  Fig.  1  with  a  portion  of  the  time  mech- 

anism omitted;  Fig.  3,  a  detached  view  of  one 
35  end  of  the  indicating-wheels  in, same  sec- 

tion as  Fig.  1,  illustrating  the  movement  of 
the  mechanism  operating  the  same.  Fig.  4  is 
a  detached  view  similar  to  Fig.  3,  illustrating 
a  modification  of  the  invention,  in  which  end- 

40  less  bands  are  substituted  for  the  indicating- 
wheels;  and  Fig.  5,  a  front  view  of  said  bands. 

Similar  letters  indicate  like  parts  in  aU  the 
figures. 

A  represents  the  front  plate  of  a  case  of  any 
45  suitable  form  and  design  to  inclose  the  im- 

proved mechanism;  B  B  B, a  series  of  sight- 
openings  pierced  in  a  straight  horizontal  lino 
through  said  front  plate. 

C  D  E  F  G II  are  the  date  and  time  indicat- 
50  ing  wheels  for  the  calendar,  all  of  which  are 

mounted  to  revolve  freely  and  independently 
on  a  horizontal  shaft  I,  fixed  in  the  case  par- 

allel with  its  front  plate  and  in  position 
to  permit  the  characters  on  the  periphery  of 
each  wheel  to  be  read  through  one  of  the  55 
sight-openings  B.  The  outer  wheel  C  at  the 
left  in  the  series  (see  Fig.  2)  bears  upon  its 
periphery  the  names  of  the  mouths  and  the 
outer  wheel  H  at  the  right  bears  upon  its  pe- 

riphery a  corresponding  series  of  figures  in-  60 
dicating  a  succession  of  years.  These  two 
wheels  are  adapted  to  be  turned  by  hand  for 
adjustment,  as  required.  Of  the  intermediate 
wheels  the  date-wheel  D,  next  to  the  right  of 
the  month-wheel  C,  is  formed  in  two  divis-  65 
ions  a  and  b,  revolving  independently  closely 
side  by  side,  the  first  a  being  divided  into 
ten  peripheral  spaces  bearing  thereon  the 
nine  digits  and  a  cipher,  and  the  second  b  into 
twelve  peripheral  spaces  bearing  the  numbers  70 
"1"  "2"  "3"  repeated  in  three  series  with 
blank  spaces  between  each  series.  The  first 
division  a  carries  at  its  right,  to  revolve  with  it, 
first,  a  disk  c,  having  a  single  peripheral  notch, 
and,  second,  a  ratchet-wheel  d,  of  like  diame-  75 
ter,  having  ten  teeth,  and  the  division  b  car- 

ries upon  its  left  to  revolve  with  it,  a  ratchet 
e,  having  twelve  teeth.  The  periphery  of  the 
meridian-wheel  e,  mounted  next  to  the  right,  is 
divided  into  twelve  peripheral  spaces,  bearing  80 
thereon  the  letters  "A.  M."  and  "P.  M."  al- 

ternately, and  said  wheel  carries  on  its  left, 
to  revolve  with  it,  first  a  ratchet  /,  having 
twelve  teeth,  and  next  a  disk  gr,  of  like  diame- 

ter, having  six  peripheral  notches.  The  hour-  85 
wheel  F  next  to  the  right  is  divided  periph- 

erally into  twelve  spaces,  bearing,  respect- 
ively,the  numbers"l"to"12,"eachfollowed  by 
a  dash,  and  it  carries  upon  its  hub  to  the  left 
a  ratchet-wheel  h,  having  twelve  teeth,  and  a  90 
disk  i,  of  same  diameter,  having  a  single  pe- 

ripheral notch.  Lastly,  the  minute-wheel  G, 
between  the  hour-wheel  Fand  year-wheel  II, 
is  formed  in  two  divisions  m  n,  revolving  in- 

dependently closely  side  by  side,  like  the  date-  95 
wheel  D.  The  first  division  m  on  the  right 
carries  upon  its  periphery  in  ten  equal  spaces 
the  nine  digits  and  a  cipher,  and  the  second 
division  n  is  divided  peripherally  into  twelve 

spaces  bearing,  respectively,  the  figures  "1"  to  100 
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"5"  and  a  cipher  repeated  in  two  series.  The 
firstor  units  division  m  carries  upon  its  hub,  to 
revolve  with  it  on  the  right,  first,  a  disk  k,  hav- 

ing a  single  peripheral  notch,  and,  second,  a 
5  ratchet-wheel  I,  of  the  same  diameter;  having 

ten  teeth,  while  the  second  or  tens  division  n 
carries  upon  its  hub,  to  revolve  with  it  on  the 
left,  first  a  ratchet-wheel  p,  having  twelve 
teeth,  and  nextadiskr,of  the  same  diameter, 

io  having  two  peripheral  notches. 
The  disks  and  ratchets  carried  by  the  indi- 

cating or  calendar  wheels  all  correspond  in 
diameter. 

The  ratchets  of  the  wheels  E,  F,  and  G  are 
15  severally  engaged  each  by  one  arm  of  a  bi- 

furcated pawl  K,  whose  other  arm  rests  upon 
the  periphery  of  the  disk  revolving  with  the 
next  wheel  to  the  right,  so  that  each  pawl  is 
held  out  of  engagement  with  its  ratchet  until 

20  the  arm  thereof,  resting  upon  a  disk,  drops 
into  a  peripheral  notch  on  said  disk.  Single 
pawls  LI/  are  in  constant  engagement,  the 
one  with  the  ratchet  I  of  the  first  or  units  di- 

vision m  of  the  minute-wheel  G  and  the  other 

25  L'  with  the  diskgr  of  the  meridian-wheel,  said 
second  pawl  being  made  to  overlap,  also,  and 
engage,  as  permitted,  the  ratchet  d  of  the 
first  division  of  the  date-wheel.  These  sin- 

gle pawls,  together  with  the  several  bif  ur- 
30  cated  pawls  K  K,  are  all  pivoted  upon  a  trans- 

verse rod  M,  extending  parallel  with  the  axis 
of  the  indicating-wheels  at  the  rear  thereof. 
The  ends  of  this  rod  M  are  pivoted  between 
ears  or  lugs  NtN,  projecting  from  a  parallel 

35  bar  O,  which  is  carried  upon  the  lower  ends 
of  two  vertical  levers  P  P,  pivoted  at  t  to 
brackets  Q  Q,  projecting  from  the  frame-work 
R,  in  which  the  time  mechanism  is  mounted. 
Hence  the  oscillation  of  these  levers,  by  eaus- 

40  ing  the  rod  M  to  swing  back  and  forth  to  and 
from  the  indicating  -  wheels,  will  cause  the 
pawls  to  reciprocate  in  manner  to  actuate 
said  wheels.  The  rod  M  and  the  pawls  piv- 

oted thereto  are  thus  oscillated  once  each  min- 
45  ute  by  means  of  a  crown  ratchet  -  wheel  S, 

having  sixty  teeth,  against  which  a  counter- 
part tooth  on  the  upper  arm  of  each  lever  P 

is  held  by  means  of  a  suitable  spring  T.  This 
crown  ratchet-wheel  S  revolves  once  in  every 

50  hour,  being  fixed  upon  the  shaft  carrying  the 
hour-wheel  in  a  clock-movement  of  any  ap- 

proved construction,  having  a  spring  of  spe- 
cial strength  adapted  to  actuate  the  several 

movements,  as  above  described. 

55  In  the  operation  of  the  device  the  revolu- 
tion of  the  contrate-wheel  S  in  the  clock- 

movement  will  produce  each  minute  a  recip- 
rocating movement  of  the  pawls  L  and  K  K 

K,  actuating  the  time-indicating  calendar- 
60  wheels.  The  pawl  L,  being  in  constant  en- 

gagement with  ratchet  I  of  the  units-division 
m  of  the  minute-wheel  G,  will  cause  it  to  move 
one  step  each  minute  and  at  the  tenth  minute 
the  single  notch  in  the  periphery  of  the  disk 

65  fc,  revolving  with  said  ratchet,  will  permit  the 
bifurcated  pawl  K  of  the  second  or  tens  di- 

vision n  of  the  minute-wheel  G  to  drop  into 

engagement  with  its  ratchet,  whereby  it  will 
be  moved  one  step  at  the  next  movement  of 
the  pawls,  so  as  to  bring  the  appropriate  tens  70 
figure  for  the  second  place  in  the  minutes  into 
sight.    In  like  manner,  when  the  tens  minute- 
wheel  n  has  made  a  revolution,  the  notch  on 

the  periphery  of  the  disk  r,  revolving  there- 
with, will  be  brought  into  position  to  allow  75 

the  bifurcated  pawl  for  the  hour-wheel  F  to 
engage  the  ratchet  on  said  wheel  and  move  it 
one  step,  and  thereby  indicate  the  change  in 
the  hour,  and  by  similar  means,  as  described, 
the  meridian-wheel  E  will  be  moved  one  step  80 
each  twelve  hours  and  the  date-wheel  D  once 
every  twenty-four  hours. 

To  avoid  complication  in  the  mechanism, 
the  date-wheel  may  be  adjusted  by  hand  on 
the  first  day  of  each  month.  85 

As  a  modification  of  our  calendar,  an  end- 
less band  W,  of  sufficient  length  to  admit  of 

bearing  clearly  upon  its  surface  the  sixty 
numbers  indicating  the  minutes,  may  be  car- 

ried over  a  wheel  m'  (see  Fig.  4)  to  be  act-  90 
uated  by  means  of  the  reciprocating  move- 

ment of  the  pawl  L,  engaging  the  ratchet-wheel 
I,  secured  laterally  to  said  wheel  ra',  the  up- 

per end  of  the  band  being  carried  over  a 
suitable  idle-roller  m2,  mounted  above  it.  In  95 
such  case  similar  bands  W  (see  Fig.,5)  are 

provided  for  the  hours,  the  meridian-signs, 
and  the  days  of  the  month,  each  being  act- 

uated at  the  appropriate  interval  by  means 
of  an  inclined-faced  lug  u,  (see  Figs.  4  and  100 

5,)  adapted  to  engage  a  counterpart  inclined- 
faced  lug  u'  upon  the  proximate  face  of  a 
pendulous  pawl-lever  U,  carrying  a  pawl  v, 
(see  dotted  lines,  Fig.  4,)  engaging  a  ratchet 
I'  on  the  proximate  band-wheel  m3,  so  that  if  5 
the  ratchet  shall  be  pushed  forward  to  move 
the  wheel  as  the. two  lugs  are  made  to  slide 
one  over  the  other,  as  is  illustrated  in  Fig.  4, 
in  which  said  lugs  are  shown  at  the  moment 
they  are  about  to  separate,  the  pawl  v  having  1 10 
been  pushed  forward  to  the  extreme  length  of 
its  stroke.  The  pawl  is  retracted  automati- 

cally by  the  stress  of  a  spring  S',  attached  to 
the  pawl-lever  U. 
We  claim  as  our  invention —  iij 
The  combination,  in  a  calendar-clock,  of  a 

time-train,  a  contrate  ratchet-wheel  upon  its 
hour-spindle,  a  pivoted  lever  having  a  bev- 

eled tooth  on  one  arm  engaging  the  inclined 
teeth  of  the  ratchet,  a  spring  enforcing  said  120 
engagement,  a  pawl  pivotally  connected  to 
the  opposite  end  of  said  lever  to  reciprocate 
with  it,  and  a  date  and  time  indicatingdevice 
actuated  by  said  reciprocating  pawl,  substan- 

tially in  the  manner  and  for  the  purpose  here-  1 25 
in  set  forth. 

In  testimony  whereof  we  have  hereto  signed 
our  names  in  the  presence  of  two  witnesses. 

WARREN  B.  MARTINDALE. 
ERNST  R.  MALMBORG 

Witnesses: 
C.  C.  Logan, 

B.  F.  Gray,  Jr. 
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ALMERON  M.  LANE,  OF  MERIDEN,  CONNECTICUT. 

CALENDAR-CLOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  473,424,  dated  April  19, 1892. 

Application  filed  July  15,1891,    Serial  No.  399,660,    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Almeron  M.  Lane,  a 

citizen  of  the  United  States,  residing  atMeri- 
den,  in  the  county  of  New  Haven  and  State 

j  of  Connecticut,  have  invented  certain  new 
and  useful  Improvements  in  Calendar-Clocks, 
of  which  the  following  is  a  specification. 
My  invention  relates  to  improvements  in 

calendar-clocks;  and  the  chief  object  of  my 
to  improvement  is  to  prevent  the  calendar  mech- 

anism from  having  any  effect  on  the  power 
imparted  to  the  escapement,  whereby  I  maj7 
make  a  calendar-clock  to  run  a  longtime — 
as,  for  instance,  a  year-clock. 

15  In  the  accompanying  drawings,  Figure  1  is 
a  side  elevation  of  the  main  portion  of  my 
clock-movement  and  parts  for  operating  the 
calendar.  Fig.  2  is  a  front  view  of  the  motor- 
train  of  the  equalizing-movement,  together 

20  with  a  calendar  mechanism;  and  Fig.  3  is  a 
rear  elevation  of  my  clock  -  movement  and 
parts  for  driving  the  calendar  mechanism. 

I  drive  the  escapement  of  my  clock  by  an 
equalizing  motor-train  and  connect  the  cal- 

2<-,  endar  mechanism  so  that  it  is  driven  by  the 
principal  spring  of  said  motor-train,  whereby 
it  is  separated  and  in  a  sense  cut  off  from  the 
escapement  and  pointer  by  the  lesser  spring 
in  said  equalizing-motor. 

30  I  have  herein  illustrated  my  calendar  as 
applied  to  the  four-hundred-day  clock  shown 
and  described  in  my  application,  Serial  No. 
335,276,  filed  December  28, 1890;  but  it  may, 
if  desired,  be  applied  to  an  eight-day  or  any 

35  other  clock  having  an  equalizing  motor-train. 
I  prefer  to  employ  the  equalizing -train  that 
is  shown  and  described  in  Letters  Patent  No. 
328,724,  dated  October  20, 1885,  to  David  Shi  ve; 
but  other  trains  of  this  class  may  be  substi- 

40  tuted  therefor.  I  have  also  illustrated  the  cal- 
endar mechanism  shown  and  described  in  the 

patent  of  William  A.  Terry,  No.  99,258,  dated 
January  25, 1870;  but  other  calendar  mechan- 

ism ma}7  be  substituted  therefor. 
45  A  B  designates  the  main  shaft,  having  a 

spring-barrel  C  rigidly  secured  to  and  moving 
with  the  engaging-wheels  D  D.  The  springs 
within  the  spring -barrels  (not  shown)  are 
connected  by  one  end  to  said  barrels  and  by 

50  the  other  end  to  the  respective  shafts  A  D, 
the  winding-shaft  A  being  provided  with  the 
ordinary  ratchet  a.    This  arrangement  of  the 

springs  and  wheels  is  not  of  my  invention. 
The  force  of  the  spring  in  both  barrels  is  ex- 

erted upon  the  shaft  B  for  driving  whatl  may  55 

term  the  "  main  wheel "  E.  Instead  of  putting 
one  wide  spring  in  each  spring-barrel,  I  pre- 

fer to  employ  double  or  triple  springs  in  each 
barrel,  so  as  to  secure  greater  length  without 
any  increase  of  strength,  the  connection  of  60 
such  springs  within  a  spring-barrel  being  a 
matter  of  common  knowledge,  and  therefore 
requires  no  description. 

The  main  wheel  E  engages  a  lantern-pinion 
6  on  the  shaft  7,  which  shaft  carries  the  wheel  65 
8,  that  drives  the  pinion  9  of  the  wheel  10, 
which  revolves  on  a  stationary  shaft  or  stud 
11.  In  axial  alignment  with  said  stud  11  is  a 
revolving  shaft  12,  carrying  upon  it  a  plate 
or  disk  13,  upon  which  disk  is  mounted  the  70 
equalizing -spring  14  (indicated  by  broken 
lines  in  Fig.  2)  and  bell-crank  lever  15.  One 
arm  1G  of  said  lever  projects  rearwardly  into 
an  opening  in  the  wheel  10,  while  its  other 
arm  17enters  an  opening  in  the  arm  18 of  the  75 
sliding  sleeve  19  on  the  shaft  12.  One  arm  of 
the  spring  14  bears  against  a  stud  20  on  the 
disk  13  and  the  other  arm  bears  against  the 
arm  16  of  the  angle-lever  15.  The  wheel  10 
engages  a  pinion  21  on  the  shaft  22,  and  80 
thereby  drives  the  wheel  23,  that  engages  a 
pinion  on  the  shaft  24,  and  thereby  drives  the 
friction-disk  25,  that  is  mounted  on  said  shaft, 
all  substantially  as  shown  and  described  in 
said  Shive  patent.  85 

The  operation  of  the  parts  is  to  equalize  the 
force  of  the  mainsprings  and  from  time  to 
time  wind  up  the  lesser  spring  14,  so  that  the 
latter  alone  exerts  its  force  in  propelling  the 
shaft  12.  Whenever  the  power  of  the  springs  90 
exerted  upon  the  main  wheel  E  is  greater  upon 
the  wheel  10  than  that  required  for  driving 
the  shaft  12,  said  wheel  10  moves  faster  than 
the  disk  13  and  operates  the  angle-lever  to 
impinge  the  flange  26  of  the  sleeve  19  upon  95 
the  friction-disk  25,  thereby  either  stopping 
the  movement  of  said  friction  disk  and  wheel 
10  or  holding  them  in  check  while  they  move 
slowly,  thereby  exerting  just  power  enough 
to  keep  the  lesser  spring  properly  wound,  the  100 
surplus  force  being  lost  by  friction,  all  sub- 

stantially as  shown  and  described  in  said 
Slave  patent. 

In  front  of  the  supplemental  movement- 
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plate  27  on  the  shaft  12  is  a  wheel  29,  that 
drives  the  escapement-train  and  dial-wheels, 
said  train  being  in  a  separate  frame  30,  like 
that  of  an  ordinary  watch-movement,  less  the 

5  spriug,  excepting  that  the  shaft  of  the  main 
wheel  is  made  long  enough  to  project  for  con- 

nection with  the  wheel  29.  I  consider  it  un- 
necessary to  describe  in  detail  the  dial-wheels 

and  escapement,  because  thej'  are  fully  de- 
io  scribed  in  my  aforesaid  application  and  be- 

cause they  may  be  changed  at  pleasure  with- 
out departing  from  the  spirit  of  my  inven- 

tion so  long  as  they  are  driven  only  by  the 
lesser  spring  of  the  equalizing-motor. 

IS  By  the  side  of  the  main  wheel  E  is  a  pinion 
31,  frictionally  mounted  on  the  shaft  32  in 
any  ordinary  manner — as,  for  instance,  by  a 
spring- washer — so  that  said  pinion  will  drive 
said  shaft  and  attached  parts,  while  at  the 

20  same  time  the  shaft  may  be  turned  within  said 
pinion  by  the  application  of  the  requisite  force. 
The  lower  portion  cf  one  of  the  wheels  D  and 
one  spring-barrel  C  is  broken  away  in  Fig.  1, 
in  order  to  show  this  shaft  32.     The  pinion  31 

25  in  this  figure  is  partly  hidden  from  view  by  the 
main  wheel  E.  This  pinion  is  also  indicated 
bybroken  lines  in  Fig.  3.  At  the  front  end  of 
said  shaft  and  in  front  of  the  front  plate  G,  I 
secure  to  said  shaft  a  suitable  index  33  and 

30  small  twenty-four-hour  dial,  said  pinion  and 
main  wheel  being  so  related  to  each  other  and 
the  clock  that  said  pinion  and  shaft  will  re- 

volve once  every  twenty- four  hours.  The 
twenty-four  dial,  with  whole  or  part  of  the 

35  figures  indicating  the  twenty-four  hours  of  a 
day,  may  be  on  the  lower  part  of  the  main 
dial  or  on  the  front  movement-plate  and  a 
hole  left  in  the  main  dial  or  other  provision 
be  made  for  inspecting  said  twenty-four-hour 

40  dial  when  desired. 
At  the  rear  of  the  rear  movement-plate  F, 

I  rigidly  secure  to  the  shaft  32  a  pin-disk  or 
cam  34  for  acting  upon  a  lever  35  for  actuat- 

ing the  calendar  mechanism  30  through  the 
45  connecting-rod  37,  as  in  ordinary  calendar- 

clocks,  so  far  as  the  construction  of  cam,  le- 
ver, connecting-rod,  and  calendar  mechan- 

ism are  concerned  when  considered  by  them- 
selves. 

50  Heretofore  in  calendar-clocks  the  cam  or 
pin-disk  for  operating  the  calendar  mechan- 

ism has  been  geared  from  the  center  shaft,  so 
that  turning  the  pointers  to  set  the  clock  will 

also  turn  said  cam  or  pin-disk.  This  enabled 
the  position  of  the  cam  to  be  determined  by  55 
turning  the  pointers  so  that  the  calendar 
could  be  set  to  change  at  midnight.  The  power 

for  opex*ating  the  calendar  mechanism  also 
necessarily  affected  more  or  less  the  power 
imparted  to  the  escapement.  60 

In  my  clock  there  is  no  connected  gearing 
that  unites  the  calendar-operating  disk  or  cam 
and  the  pointers,  and  hence  setting  the  point- 

ers does  not  set  said  disk  or  cam.  The  power 
imparted  to  the  escapement  is  always  the  65 
same  whether  the  power  on  that  part  of  the 
train  which  is  driven  by  the  principal  spring 
or  springs  be  greater  or  less,  and  consequently 
the  power  necessary  to  operate  the  calendar 
mechanism  in  no  way  affects  the  power  im-  70 
parted  to  the  escapement. 

In  order  to  set  my  calendar  so  that  it  will 
change  at  midnight,  it  is  only  necessary  to  set 
the  clock-pointers  in  the  ordinary  way  and 
then  turn  the  shaft  32  and  its  cam  to  bring  75 

the  index  33  to  the  proper  hour  on  the  twenty- 
four-hour  dial  relatively  to  the  time  of  setting 
the  clock  and  midnight.  For  example,  if  the 

calendar  be  set  at  nine  o'cock  in  the  morning 
the  index  33  will  be  set  on  the  figure  "  9."  If  80 
set  at  nine  o'clock  in  the  evening,  then  the 
index  will  be  set  at  "21."  Of  course  the  pin- disk  or  cam  34  is  so  attached  to  the  shaft  that 
the  lever  35  is  let  off  when  the  index  33  stands 

at  "24."  85 
I  claim  as  my  invention — 
1.  A  calendar-clock  consisting  of  an  equal- 

izing-movement having  principal  and  lesser 
springs,  a  calendar  mechanism,  and  calendar- 
operating  devices  connected  with  the  princi-  90 
pal  motive  part  of  said  movement  and  discon- 

nected from  that  part  thereof  which  is  driven 
directly  by  the  lesser  spring,  substantially  as 
described,  and  for  the  purpose  specified. 

2.  The  combination  of  an  equalizing-move-  95 
ment,  a  calendar  mechanism,  calendar-oper- 

ating devices  connected  with  the  principal 
motive  part  of  said  equalizing-movement  and 
disconnected  from  the  time-pointers,  and  a 
device  for  setting  said  calendar-operating  de-  100 
vices,  substantially  as  described,  and  for  the 

purpose  specified. ALMERON  M.  LANE. 
Witnesses: 

James  Shepard, 
HlLMER  SVENSON. 
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ADRIEN  REYMOND,  OF  NEW  YORK,  N.  Y. 

STOP-WATCH. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  474,100,  dated  May  3,  1892. 

Application  filed  October  19, 1891.    Serial  No.  409,159.    (No  model.) 

To  all  ivJiom  it  may  concern: 
Be  it  known  that  I,  Adrien  Reymond,  a 

citizen  of  Switzerland,  and  a  resident  of  the 
city  of  New  York,  in  the  county  of  New  York 

5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Stop- 

Watches,  of  which  the  following  is  a  specifi- 
cation. 

This  invention  relates  to  improvements  in 
to  stop-watches,  and  especially  to  that  class  of 

stop-watches  known  as  <;  split-seconds  stop- 
watches," and  which  are  provided  with  two 

fly-back  hands,  which  can  be  stopped  inde- 
pendently.   In  watches  of  this  kind  the  split- 

15  seconds  hand  is  operated  by  a  heart-cani,  which 
is  mounted  on  the  arbor  carrying  the  seconds- 
hand,  and  against  which  heart-cam  a  spring- 
pressed  lever  acts  that  is  pivoted  on  the  brake- 
wheel  fixed  on  the  arbor  of  the  split-seconds 

20  hand.  When  the  split-seconds  hand  is  to  be 
stopped,  brake-jaws  are  operated,  which  em- 

brace said  brake-wheel,  and  thus  hold  the 
same.  The  arbor  of  the  seconds-hand,  how- 

ever, continues  to  rotate,  as  does  also  the 
25  heart-cam  on  the  same,  and  the  result  is  that 

considerable  friction  is  produced  between  the 
edge  of  the  heart-cam  and  the  lever  resting 
against  the  edge  of  the  same. 

The  object  of  my  invention  is  to  provide  a 
30  watch  of  this  kind,  which  is  so  constructed 

that  as  soon  as  the*  wheel  on  the  arbor  of  the 
split-seconds  hand  is  locked  said  lever  is  re- 

moved from  the  edge  of  the  heart-cam  and 
does  not  bear  on  the  same  during  the  rotations 

35  of  said  heart-cam,  so  that  the  watch-movement 
is  relieved  of  a  considerable  amount  of  un- 

necessary work  and  operates  much  more  ac- 
curately. 

The  invention  consists  in  the  combination, 

40  with theusual  split-seconds  mechanism, brake- 
wheel,  and  brake-levers,  of  an  additional  le- 

ver provided  with  a  hook-pawl  for  engaging 
a  tooth-wheel  mounted  loosely  on  the  arbor 
of  the  split-seconds  hand  above  the  brake- 

45  wheel  and  provided  with  a  pin  adapted  to  act 
upon  the  heart-cam  lever  and  to  throw  the 
same  away  from  the  edge  of  the  heart-cam 
when  the  brake-levers  are  applied. 

The  invention  also  consists  in  the  construc- 
50  tion  and  combination  of  parts  and  details,  as 

will  be  fully  described  hereinafter,  and  finally 
pointed  out  in  the  claims. 

In  the  accompanying  drawings,  Figures  1 
and  2  are  enlarged  detail  plan  views  of  the 
brake-levers,  the  brake-wheel,  the  heart-cams,  55 
the  toothed  wheel  above  the  brake-wheel,  and 
the  pawl  for  opening  said  toothed  wheel.  Fig. 
3  is  a  plan  view  of  the  back  plate  of  the  watch- 
movement,  showing  my  improvement.     Fig. 
4  is  a  transverse  sectional  view  on  the  line  60 
4  4  of  Fig.  2,  parts  being  omitted. 

Similar  letters  of  reference  indicate  corre- 
sponding parts  in  all  the  figures. 

The  usual  fly-back  or  seconds  hand  A  is 
mounted  on  the  tubular  arbor  B,  carrying  the  65 
toothed  wheel  C,  adapted  to  be  engaged  with 
the  stop-wheel  D  of  the  movement,  said  tubu- 

lar arbor  B  also  carrying  the  usual  heart-cam  E, 
on  which  the  heart-cam  lever  E'  can  act.    The 
split-seconds  hand  F  is  mounted  on  the  arbor  70 
G,  passing  longitudinally  through  the  tubu- 

lar arbor  B,  and  carrying  at  or  near  its  upper 
end  the  fixed  brake-wheel  H,  that  can  be  em- 

braced and  acted  upon  by  two  brake-levers  J, 
pivoted  to  the  plate  a  at  I,  and  actuated  by  75 

the  cam-wheel  K,  having  four  cam-teeth  K', 
in  the  usual  manner.     The  tubular  arbor  B 

carries  a  fixed  heart-cam  L  directly  below  the 
brake-wheel  H,  and  to  the  said  brake-wheel 
the  heart-cam  lever  M  is  pivoted  at  M',  Figs.  1  80 
and  2,  on  one  end  of  which  heart-cam  lever 
M  the  spring  N  acts,  that  is  secured  to  the 

under  side  of  the  brake-wheel  H,  said  spring- 
serving  to  press  the  end  of  the  heart-cam  le- 

ver M  against  the  edge  of  the  heart-cam  L.  85 
Above  the  wheel  II  the  wheel  O,  of  slightly 
less  diameter  than  the  wheel  H,  is  mounted 
loosely  upon  the  arbor  G,  the  rim   of  said 
wheel  O  being  provided  with  ratchet-teeth. 
A  pin  P  projects  from  one  arm  of  the  wheel  90 
O   downward   and   into   the   notched  prong 
or  arm  Q  of  the  heart-cam  lever  M,  so  that 
when  the  wheel  O  is  shifted  in  relation  to 
the  wheel  II  said  pin  P,  acting  on  the  edges 
of  the  notch  of  said  prong  or  arm  Q,  shifts  the  95 
heart-cam  lever  M.    A  lever  R  is  pivoted  at 
R'  to  the  plate  a  of  movement  and  is  provided 
with  a  spur  R3,  on  which  the  spring  R3  bears, 
said  lever  R  having  a  cam-edge  r,  on  which 
the  cam-teeth  K'of  the  wheel  K  can  act  while  100 
acting  on  the  brake-lever  J.    To  the  end  of 
the  longer  arm  of  the  lever  R  a  hook-pawl  S 
is  pivoted  and  is  provided  with  a  spur  S', 
against  which  a  spring  T  bears,  that  is  fast- 
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ened  on  the  lever  R,  said  spring  T  serving  to 
keep  the  hook  end  of  the  pawl  S  in  engage- 

ment with  the  teeth  on  the  rim  of  the  wheel 

O.     Said  hook-pawl  is  provided  at  about  one- 
5  half  its  length  with  a  bend  or  shoulder  S2,  as 

shown,  and  between  said  hook-pawl  and  the 
edge  of  the  tooth-wheel  O  a  fixed  pin  U  pro- 

jects upward  from  the  plate  a. 
J>  is  a  push-pin  for  operating  the  combined 

ro  ratchet  and  cam  wheel  d,  which  in  turn  oper- 
ates the  heart-cam  lever  E'  and  the  slide  e, 

carrying  the  chronograph-wheels,  in  the  usual 
manner. 

/  is  a  push-button  for  operating  the  push- 
15  rod  /',  the  inner  end  of  which  acts  on  a 

ratchet-wheel  connected  with  the  wheel  K. 

g  is  a  spring  bearing  against  the  brake-le- ver J. 

To  operate  the  stop-watch  mechanism,  the 
20  push-button  b  is  pushed  inward,  whereby  the 

stop-wheel  D  is  brought  in  engagement  with 
the  wheel  C,  and  the  heart-cam-lever  E'  is 
moved  from  the  large  heart-cam  E  on  the 
tubular  arbor  B.     By  means  of  the  wheel  D 

25  the  tooth-wheel  C,  the  tubular  arbor  B,  and 
the  heart-cams  E  and  L  are  rotated.  As  the 
heart-cam  lever  M  is  pressed  against  the  edge 
of  the  small  heart-cam  L  by  its  spring  X,  said 
lever  M  and  the  brake-wheel  H,  to  which  it  is 

30  attached,  are  compelled  to  participate  in  the 
rotary  movements  of  said  tubular  arbor  B. 
As  the  split-seconds  arbor  G  is  fixed  to  the 
brake-wheel  H,  it  is  also  compelled  to  partici- 

pate in  the  rotary  movement,  and  thus  the  two 
35  hands  A  and  F  are  moved  together.  The 

parts  are  now  in  the  relative  positions  shown 
in  Fig.  2.  The  brake-levers  J  do  not  rest 
against  the  brake-wheel  II  and  the  hook-pawl 
S  rests  against  the  pin  U  in  the  usual  manner 

40  shown,  and  its  hooked  end  is  disengaged  from 
the  teeth  of  the  tooth-wheel  O.  If  the  hand 
F  is  to  be  stopped,  the  push-button  /  is  pushed 
inward,  whereby  the  cam-wheel  K  is  forced 
to  make  a  quarter-turn,  permitting  the  spring 

45  9  to  press  the  ends  of  the  brake-levers  J 
against  the  rim  of  the  brake-wheel  II,  and  at 
the  same  time  permitting  the  spring  R3  to 
throw  the  end  of  the  lever  R  in  the  direction 

of  the  arrow  X',  Fig.  2,  whereby  the  hook- 
50  pawl  S  is  moved  in  the  corresponding  direc- 

tion, and  as  the  shoulder  S2  passes  the  pin  IT 
the  spring  T  on  the  lever  R  thi'ows  the  hook 
end  of  the  pawl  S  in  engagement  with  the 
tooth-rim  of  the  wheel  O,  and  said  hook-pawl 

55  turns  the  wheel  O  in  the  direction  of  the  ar- 
row X2,  Fig.  1.  The  pin  P  of  said  wheel  O, 

acting  on  the  edges  of  the  notch  in  the  prong 
or  arm  Q,  throws  the  cam-lever  M  in  the  di- 

rection of  the  arrow  X3 — that  is,  away  from 
60  the  edge  of  the  heart-cam  L  on  the  tubular 

arbor  B,  and  thus  permitting  said  arbor  and 
the  heart -cam  L  to  rotate  without  bearing 
against  the  lever  M,  which  is  held  clear  of  the 
same,  as  shown  in  Fig.  1.     The  watch-move- 

65  ment  is  thus  relieved  of  the  labor  of  over- 
coming the  friction  between  the  edges  of  the 

moving  heart-cam  L  and  the  heart-cam  lever 

M,   as   was  necessaiy  in   the  split -seconds 
watches  made  heretofore.    When  the  hand  A 

has  been  stopped  by  pushing  the  push-button  70 
B,  the  push-button  /  is  again  pressed  inward, 
whereby  another  quarter-turn  is  given  to  the 
cam-wheel  K,  causing  the  teeth  K'  of  the 
same  to  throw  the  levers  J  from  the  edges  of 
the  brake-wheel  II  and  into  the  position  shown  7  5 
in  Fig.  2,  and  at  the  same  time  the  lever  R  is 
moved  in  an  inverse  direction  of  the  arrow 

X',  and  the  pawl  S  is  moved  by  the  action  of 
the  pin  TJ  on  the  same  into  the  position  shown 
in  Fig.  2,  and  the  tooth-wheel  O  is  released,  8c 
permitting  the  spring  N  to  throw  the  end  of 
the  heart-cam  lever  M  against  the  edge  of  the 
heart-cam  L,  whereby  the  brake-wheel  II,  to 
which  said  lever  M  is  pivoted,  and  the  arbor 
G,  to  which  said  brake-wheel  is  attached,  are  85 
turned  so  as  to  bring  the  two  handles  A  and 
F  in  line  again. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is —  90 

1.  In  a  stop-watch,  the  combination,  with  a 
tubular  seconds-hand  arbor  and  a  split-sec- 

onds-hand arbor  in  said  tubular  arbor,  of  a 
heart-cam  fixed  on  the  tubular  arbor,  a  brake- 
wheel  fixed  on  the  split-seconds-hand  arbor,  95 
a  heart- cam  lever  pivoted  on  said  brake- 
wheel,  brake-levers  for  gripping  the  brake- 
wheel,  and  mechanism  for  moving  the  heart- 
cam  lever  pivoted  on  the  brake-wheel  from 
the  heart-cam  fixed  on  the  tubular  arbor  100 
when  the  brake-lovers  are  applied,  substan- 

tially as  set  forth. 
2.  In  a  stop-watch,  the  combination,  with  a 

tubular  seconds-hand  arbor  and  a  split-sec- 
onds-hand arbor  passed  through  the  same,  of  105 

a  heart-cam  on  the  tubular  arbor,  a  brake- 
wheel  fixed  on  the  split-seconds-hand  arbor, 
a  heart-cam  lever  pivoted  to  the  brake-wheel, 
a  tooth-wheel  mounted  loosely  on  the  split- 
seconds-hand  arbor  and  engaging  the  heart-  no 
cam  lever,  and  a  hook-pawl  for  operating  said 
tooth-wheel,  substantially  as  set  forth. 

3.  In  a  stop-watch,  the  combination,  with  a 
tubular  seconds-hand  arbor  and  a  split-sec- 

onds-hand arbor  passed  through  the  same,  of  115 
a  heart-cam  on  the  tubular  arbor,  a  brake- 
wheel  fixed  on  the  split-seconds-hand  arbor, 
brake-lever  for  holding  said  brake-wheel,  a 
heart-cam  lever  pivoted  on  the  brake-wheel, 
a  tooth-wheel  mounted  loosely  on  the  split-  120 
seconds-hand  arbor  and  engaging  the  heart- 
cam  lever,  a  lever  pivoted  on  one  of  the  brake- 
levers,  a  hook-pawl  on  said  lever,  and  means 
for  operating  the  brake-levers  and  the  lever 
pivoted  on  one  of  said  brake-levers,  substan-  1 25 
tially  as  set  forth. 

4.  In  a  stop-watch,  the  combination,  with  a 
tubular  seconds-hand  arbor  and  a  split-sec- 

onds-hand arbor  passed  through  the  same,  of 
a  heart-cam  on  the  tubular  arbor,  a  brake-  130 
wheel  fixed  on  the  split-seconds-hand  arbor, 
brake-levers  for  holding  said  brake-wheel,  a 
heart-cam  lever  pivoted  to  the  brake-wheel,  a 
pin  on  the  brake-wheel  engaging  said  heart- 
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cam  lever,  a  tooth-wheel  mounted  loosely  on 
the  split-seconds-hand  arbor,  a  lever  pivoted 
on  one  of  the  brake-levers,  a  hook-pawl  piv- 

oted to  said  lever  and  provided  with  a  bend 
5  or  shoulder,  and  a  fixed  pin  between  said 

hook-pawl  and  the  rim  of  the  tooth-wheel, 
substantially  as  set  forth. 

5.  In  a  stop-watch,  the  combination,  with  a 
tubular  seconds-hand  arbor  and  split -sec- 

io  onds-hand  arbor  passed  through  the  same,  a 
heart-cam  on  the  tubular  arbor,  a  wheel  fixed 
on  the  split-seconds-hand  arbor,  a  heart-cam 

lever  pivoted  on  said  wheel,  and  means  for 
bringing  said  lever  out  of  contact  with  said 
heart-cam  on  the  tubular  arbor,  substantially  15 
as  set  forth. 

In  testimony  that  I  claim  the  foregoing  as 
mj7  invention  I  have  signed  my  name  in  pres- 

ence of  two  subscribing  witnesses. 

ADRIEN  REYMOND. 
Witnesses: 

Oscar  F.  Gunz, 
Charles  Schroeder. 
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Application  filed  May  27,  1891.    Serial  No,  394,316.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frank  Pequegnat,  a 

citizen  of  the  United  States,  residing  at  St. 
Louis,  in  the  county  of  Gratiot  and  State  of 

5  Michigan,  have  invented  certain  new  and 
useful  Improvements  in  Chronometer-Escape- 

ments, of  which  the  following  is  a  specifica- 
tion, reference  being  had  therein  to  the  ac- 

companying drawings. 
This  invention  relates  to  new  and  useful 

improvements  in  chronometer-  escapements 
and  to  the  peculiar  construction  of  the  de- 

tent-lever, whereby  its  manufacture  is  sim- 
plified and  cheapened  and  its  efficiency  in- 

creased, and,  further,  in  the  peculiar  con- 
struction, arrangement,  and  combination  of 

the  various  parts,  all  as  more  fully  herein- 
after described. 

In  the  drawings,  Figure  1  is  an  elevation 
20  of  a  chronometer-escapement  embodying  my 

invention.  Fig.  2  is  a  similar  view  enlarged, 
showing  the  parts  in  a  different  position. 
Fig.  3  is  a  side  elevation  of  the  detent-lever 
enlarged.     Figs.  4  and  5  are  top  and  bottom 

25  plans  of  the  lever.  Fig.  6  is  a  detached  per- 
spective view  of  the  table-roller. 

A  is  the  frame.  B  is  the  escape-wheel;  C, 
the  balance- wheel;  D,  the  arbor  of  the  bal- 

ance-wheel, and  E  the  table-roller  secured  to 
30  the  arbor  of  the  balance-wheel,  these  parts 

being  of  known  and  usual  construction,  ex- 
cept as  more  fully  hereinafter  described. 

F  is  the  detent-lever,  which  consists  of  a 
siugle  spring  secured  in  the  bracket  G.     This 

35  spring  consists  of  a  wide  blade  a,  extending 
a  portion  of  its  length,  (I  have  shown  it  as 
exceedingabout  half  the  length  of  the  detent- 
lever,)  and  the  reduced  portion  b,  extending 
from  the  wide  or  base  portion  to  the  end. 

40  c  is  a  reinforcing-plate  secured  at  the  outer 
end  of  the  base  portion  of  the  spring  by  a 
screw  or  pin  d  and  extending  beside  the  re- 

duced portion  of  the  spring  to  near  the  end 
thereof,  leaving  only  the   projecting   lip  e. 

45  This  plate  also  carries  the  detent-pallet /and 
a  stop-pin  g,  adapted  to  strike  any  suitable 
stop  on  the  watch-frame,  and  I  preferabty 
provide  any  suitable  means  for  adjusting  this 
stop. 

50  The  table-roller  is  provided  with  the  im- 
pact-jewel h  in  its  circumference  and  the  pin 

i  upon  the  lower  face. 

5  5 

60 

70 

75 

The  parts  being  thus  constructed  their  op- 
eration is  as  follows:  The  oscillation  of  the 

balance-wheel  carries  with  it  the  table-roller. 

In  moving  in  the  direction  shown  by  the  ar- 
row (the  detent-pallet  being  in  engagement 

with  a  tooth  of  the  escape-wheel)  the  pin  i 
first  strikes  the  detent-lever  and  disengages 
the  pallet.  The  escape-wheel  starts  to  re- 

volve and  a  tooth  strikes  the  impact-jewel 
h,  giving  the  impulse  to  the  table-roller  to 
wind  the  balance-spring  and  carrying  the  pin 
i  past  the  lever,  which  at  once  springs  back 
into  the  path  of  the  escape-wheel  and  en-  65 
gages  with  a  tooth  thereon.  This  movement 
of  the  pin  causes  the  lever  to  bend  in  the 
portion  a,  as  the  reinforcing-plate  c  prevents 
the  reduced  portion  from  being  bent.  The 
escape-wheel  is  now  held,  while  the  balance- 
wheel  returns,  the  pin  i  passing  the  lever  by 
striking  the  lip  e  and  bending  the  reduced 
portion  of  the  spring  only,  as  shown  in  dot- 

ted lines  in  Fig.  2.  This  reduced  portion  is 
free  to  move  in  this  direction,  as  it  is  secured 

to  the  plate  c  only  by  the  screw  d.  The  bal- 
anee-spring  then  returns  the  table-roller  to 
the  position  shown  in  dotted  lines  in  Fig.  2, 
and  the  operation  is  repeated. 

By  making  the  detent-lever  a  single  spring  80 
having  a  main  and  reduced  portion  with  the 
reinforcing-plate  lean  produce  it  very  cheaply 
as  compared  with  levers  heretofore  produced, 
consisting  of  two  springs  of  different  tensions 
secured  to  a  rigid  lever. 

What  I  claim  as  my  invention  is — 
In  a  chronometer-escapement,  a  detent-lever 

consisting  of  a  single-piece  spring  secured  at 
one  end  to  a  suitable  bracket  and  having  its 
opposite  end  reduced  from  a  pointat  orabout  90 
the  center  of  the  lever  and  a  rigid  reinforc- 

ing-plate secured  to  the  lever  below  the  re- 
duced portion  and  extending  parallel  there- 

with to  a  point  slightly  below  the  end  of  the 
lever,  whereby  the  lever  is  formed  with  two  95 
independent  bending-points,  substantially  as 
described. 

In  testimony  whereof  I  affix  my  signature  in 
presence  of  two  witnesses. 

FRANK  PEQUEGNAT. 

Witnesses: 
Gideon  S.  Case, 
T.  Bamborough. 

85 
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Application  filed  January  21, 1892.    Serial  No,  418,818,    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  Alexander 

GuiNN,a  citizen  of  the  United  States,  residing 
at  Perry,  in  the  county  of  Dallas  and  State  of 

5  Iowa,  have  invented  certain  new  and  useful 
Improvements  in  Railroad  Time  and  Danger 
Signals;  and  I  do  hereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled 

io  in  the  art  to  which  it  appertains  to  make  and 
use  the  same. 
My  invention  relates  to  improvements  in 

railroad  time-signals,  more  especially  to  that 
class  of  time-signal  designed  to  indicate  to  the 

15  engineer  of  a  train  the  length  of  time  that 
has  elapsed  since  the  preceding  train  passed 
Ihe  signal,  whereby  a  safe  distance  can  be 
maintained  between  the  trains,  and  thereby 
prevent  or  lessen  the  danger  of  a  collision  or 

20  running  into  the  advance  train  by  the  rear 
one. 

For  this  purpose  my  invention  consists  of 
a  train  of  time-gearing,  which  is  operated  by 
a  weight  carrying  an  index,  and  mechanism 

25  operated  by  the  contact  of  a  wheel  of  the  rail- 
road-train for  resetting  said  index  to  its  initial 

point. 
It  further  consists  of  an  operating-blade,  a 

tilting  track  with  roller  thereon,  and  a  time 
30  mechanism  with  an  index  and  having  its  op- 

erating-weight,  to  which  said  index  isattached, 
raised  by  the  movement  of  the  said  roller  on 
said  track  in  the  direction  of  the  operating- 
blade. 

35  It  further  consists  of  the  combination  and 
arrangement  of  parts  hereinafter  described. 

In  the  drawings,  Figure  1  represents  a  per- 
spective view  of  a  time-signal  embodying  my 

invention.     Fig.  2  represents  a  plan  view  of 
40  the  same,  the  lid  of  the  standard  being  re- 

moved. Fig.  3  represents  a  central  longitudi- 
nal section  in  elevation  of  the  device.  Fig. 

4  represents  a  side  view,  on  an  enlarged  scale, 
of  the  time  mechanism  of  the  device.     Fig.  5 

45  represents  a  plan  view  of  the  standard  with 
the  index,  the  time  mechanism  being  removed. 
Fig.  6  represents  a  top  view  of  the  roller  em- 

ployed in  resetting  the  index.  Fig.  7  repre- 
sents a  modification  of  a  portion  of  the  device, 

50  and  Fig.  8  represents  a  swinging  trigger  for 
locking  the  tilting  track  of  the  device. 

Similar  letters  indicate  corresponding  parts 
in  the  different  figures. 

Referring  to  the  drawings,  A  designates  a 
box  of  rectangular  shape,  and  B  a  hollow  55 
standard  of  preferably  triangular  shape  on 
one  end  of  the  said  box. 

C  designates  a  railroad-rail,  and  D  blades 
of  metal  or  other  suitable  material  pivoted 
at  one  of  their  ends  to  the  said  rail  and  hav-  60 
ing  their  adjacent  ends  pivotally  connected 
together  and  secured  to  the  outer  end  of  the 
arm  E  of  a  track  F.  The  said  track  F  is  lo- 

cated within  the  box  A,  resting  on  the  cross- 
bar G,  which  is  secured  to  the  sides  of  the  65 

said  box,  and  its  arm  E  projecting  through  a 
vertical  slot  or  opening  H  in  the  end  wall  of 
the  box. 

In  the  upper  portion  of  the  standard  B  is 
located  the  time  mechanism  shown  in  Fig.  4,  70 

said  mechanism  consisting  of  the  balance- 
wheel  J,  the  lever  K,the  pallet  L,  the  escape- 

ment-wheel M,  having  on  its  shaft  the  pinion 
N,  the  gear-wheel  P,  meshing  with  the  said 
pinion,  the  pinion  Q,  meshing  with  the  said  75 
gear-wheel  P,  the  gear-wheel  R,  meshing  with 
said  pinion,  and  the  sprocket-wheels  S,  and 
the  ratchet-wheel  T  on  the  shaft  of  the  said 
gear-wheel  R.    The  ratchet  T  is  connected 
with  its  shaft  T',  so  as  to  rotate  therewith,  80 
but  the  sprochet-wheel  is  loosely  mounted  on 
the  said  shaft  and  carries  a  spring-pressed 
pawl   U,  which   engages  the  teeth  of  said 
ratchet-wheel,  thereby  permitting   the   free 
movement  of  the  sprocket-wheel  on  the  shaft  85 
in  one  direction  and  its  movement  with  the 
shaft  in  the  opposite  direction. 

To  one  end  of  the  sprocket-chain  V  on  the 
wheel  S  is  secured  a  weighted  block  TV,  hav- 

ing a  projection  X,  which  is  fitted  in  a  verti-  90 
cal  groove  Y  in  the  standard,  so  that  said 
block  is  guided  in  its  rising  and  falling  move- 

ments.    Connected  with  the  block  W  and  pro- 
jecting from  the  standard  B  is  the  index  Z, 

which  is  adapted  to  move  in  a  vertical  slot  A  95 
in  said  standard,  the  side  walls  of  the  slot 
having  on  their  outer  faces  marks  or  indices 
to  designate  minutes  or  other  portions  of  time. 
To  the  other  end  of  the  sprocket-chain  V  is  se- 

cured a  cord  B',  which  is  located  in  a  vertical  100 
recess  C  in  the  standard  B  and,  passing  down- 

ward into  the  box  A  and  around  a  pulley  D' 
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in  the  said  box,  is  attached  to  a  roller  E',  mov- 
able on  the  track  F.  The  said  roller  is  com- 

posed of  two  grooved  wheels  F',  which  run  on 
the  rails  of  the  said  track  F  and  are  con- 

5  nected  by  a  bar  G',  to  which  the  cord  B'  is connected. 
It  will  be  understood  that  as  a  wheel  of  a 

train  traveling  in  either  direction  comes  in 
contact  with  a  blade  D  it  depresses  the  same, 

10  thereby  lowering  the  arm  E  of  the  track  F, 
thus  raising  the  other  end  of  the  track  F,  or 
that  on  which  the  roller  E'  normally  rests. 
This  movement  causes  the  said  roller  to  run 
down  the  track  toward  the  arm  E,  unwinding 

15  the  cord  wound  on  the  bar  G';  but  as  the  cir- 
cumference of  said  bar  is  much  less  than  the 

distance  traveled  over  by  the  periphery  of 
the  roller  the  cord  B'  is  drawn  down,  and 
with  it  the  sprocket-chain  V,  thereby  turning 

20  the  sprocket-wheel  S  on  its  shaft  and  raising 
the  block  W,  with  the  index,  to  the  top  of  the 
standard  or  its  initial  point,  where  it  is  held 
as  long  as  the  car- wheel  remains  on  the  blade 
D.     When  the  wheel  of  the  car  passes  over 

25  and  off  the  blade  D,  so  that  it  bears  no  longer 
on  the  arm  E,  the  rear  end  of  the  track  F, 
owing  to  its  weight  being  greater  than  the 
arm  end,  is  lowered,  and  the  roller  E  runs 
down   the  track  or  away  from  the  arm  E,  so 

30  that  it  does  not  draw  on  the  cord  and  sprocket- 
chain  V,  thus  permitting  the  block  W,  which 
lias  been  raised,  as  previously  described,  to 
operate  the  clock  or  time  mechanism.  As  the 
block  W  descends  the  sprocket-chain  V  is 

35  drawn  over  the  wheel  S,  drawing  up  the  cord 
B',  so  as  to  remove  the  slack  in  the  same,  and 
the  index  Z  points  out  the  time  by  the  coin- 

ciding marks  or  figures  on  the  sides  of  the 
standard,  which  is  constructed  of  sufficient 

40  height  to  indicate  a  sufficient  time.  In  the 
drawings  it  is  marked  for  ten  minutes,  but, 
as  will  be  readily  understood,  maybe  of  such 
height  that  a  greater  number  of  minutes  or 
longer  time  may  be  indicated,  if  so  desired. 

45  In  place  of  a  marked  vertical  standard  and  a 
vertically  -  moving  index  a  rotating  pointer 
and  a  circular  dial,  as  shown  in  Fig.  7,  may 
be  employed. 

To  the  lid  of  the  box  A  is  secured  a  lid  G', 
50  whereby  the  box  may  be  kept  closed  and  the 

removal  of  the  roller  therefrom  prevented. 
Within  the  box  A  is  secured  a  swinging 

trigger  Bx,  adapted  to  engage  the  tilting  track and  lock  the  same  until  the  wheel  or  roller  E 
55  runs  down  and  unlocks  the  same  by  its  weight 

striking  against  and  pushing  it  from  the  notch 
or  opening  II. 

Having  thus  described  my  invention,  what 
I  desire  to  claim  and  secure  by  Letters  Pat- 

60  ont  is — 
1.  A  railroad  time-signal  consisting  of  an 

operating -blade,  a  pivoted  track  connected 
with  said  blade,  a  time  mechanism  having  an 
operating-weight  connected  with  a  roller  on 

65  said  track,  said  parts  being  combined  sub- 
stantially as  described. 

2.  A  railroad  time-signal  having  an  operat- 

ing-blade adapted  to  be  pivoted  to  a  railroad- 
rail,  a  tilting  track  having  one  end  connected 
with  said  blade,  a  time  mechanism  with  an  70 
index  attached  to  the  operating-weight  there- 

of, a  standard  in  which  said  time  mechanism 
is  supported,  and  a  weight  on  said  tilting 
track  having  means,  substantially  as  de- 

scribed, connected  with  it  and  the  operating-  75 
weight  for  raising  the  latter,  said  parts  being 
combined  substantially  as  described. 

3.  A  railroad  time-signal  having  an  operat- 
ing-blade, a  tilting  track,  a  train  of  time  mech- 

anism provided  with  an  operating-weight,  80 
sprocket-wheel  loosely  mounted  on  a  shaft  in 
said  train  and  connected  with  a  ratchet-wheel 
on  the  same  shaft  by  a  spring-pawl  carried  by 
the  said  sprocket-wheel,  a  sprocket-chain  on 
said  sprocket-wheel  connected  with  said  op-  85 
erating-weight,  and  a  cord  connecting  said 
sprocket-chain  and  roller,  said  parts  being 
combined  substantially  as  described. 

4.  A  railroad  time-signal  having  a  time 
mechanism  with  an  index,  an  operating-blade,  90 
a  tilting  track,  a  weight  on  said  track,  and 
means,  substantially  as  described,  connected 
with  said  weight  and  said  time  mechanism  for 
resetting  said  index  to  its  initial  point  with- 

out affecting  the  time  mechanism,  said  parts  95 
being  combined  substantially  as  described. 

5.  A  railroad  time-signal  consisting  of  an 
operating-blade  adapted  to  be  pivoted  to  a 
railroad-track,  a  tilting  track  connected  with 
said  blade,  a  standard,  a  time  mechanism  in  100 
the  upper  part  of  said  standard,  having  a 
ratchet-wheel  keyed  on  one  of  its  shafts,  and 
sprocket-wheel  loosely  mounted  on  the  same 
shaft  and  carrying  a  pawl  engaged  with  said 
ratchet-wheel,  an  index  projecting  from  said  105 
standard  and  connected  with  the  operating- 
weight  of  the  time  mechanism, a  roller  on  said 
tilting  track,  and  a  sprocket -chain  on  the 
sprocket-wheel,  connected  at  one  end  with  the 
operating-weight  and  at  the  other  by  a  cord  no 
with  the  said  roller,  said  standard  having 
time-gradations  on  its  faces,  and  said  parts 
being  combined  substantially  as  described. 

6.  A  railroad  time-signal  having  a  track 
with  a  roller  thereon  for  tilting  the  same  and  115 
a  swinging  trigger  for  locking  said  track,  said 
parts  being  combined   substantially  as  de- scribed. 

7.  A  railway  time  and  danger  signal  hav- 
ing a  clock  mechanism,  a  tilting-lever,  a  roller  1 20 

having  a  cross-bar  of  reduced  diameter,  a 
weight  for  operating  said  clock  mechanism 
having  an  index  connected  therewith,  and  a 
cord  and  chain  for  raising  said  weight,  said 
cord  being  secured  to  said  roller  and  said  roller  125 
operating  on  said  tilting-lever,  said  parts  be- 

ing combined  substantially  as  described. 
In  testimony  whereof  I  affix  my  signature  in 

presence  of  two  witnesses. 
JOHN  ALEXANDER  GUINN. 

Witnesses: 
II.  A.  IIoyt, 

H.  B.  Lee. 
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TIME-LOCK   FOR  SAVINGS-BANKS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  474,870,  dated  May  17,  1892. 

Application  filed  June  16, 1891.    Serial  No.  396,429.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  G.  Spiegel,  a 

citizen  of  the  United  States,  residing  at  New 
York,  in  the  county  of  New  York  and  State 

5  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Toy  Savings-Banks, 
(Case  No.  2;)  and  I  do  hereby  declare  the  fol- 

lowing to  be  a  full,  clear,  and  exact  descrip- 
tion of  the  invention,  such  as  will  enable  oth- 

io  ers  skilled  in  the  art  to  which  it  appertains 
to  make  and  use  the  same. 

My  invention  relates  to  that  class  of  mech- 
anism by  which  a  receptacle  for  coin  or  other 

things  may  be  locked  and  remain  locked  until 
15  the  expiration  of  a  certain  time  before  it  can 

be  opened. 
In  the  drawings,  Figure  1  is  a  vertical  sec- 

tion on  line  x  x  of  Fig.  2,  showing  a  portion 
of  a  clock-case  with  the  coin-receptacle  and 

20  opening  mechanism.  Fig.  2  is  a  plan  view 
of  the  same,  a  part  of  casing  being  broken 
away. 

Itisevident  thatif  atoy  savings-bank  could 
be  made  with  a  lock  which  could  be  set  to 

25  open  at  a  certain  date  it  would  be  useful  in 
enabling  children  to  save  up  their  money  for 
a  certain  day,  as  Christmas  or  the  Fourth  of 
July.  The  great  cost  of  the  ordinary  form 
of  time-lock  has  heretofore  pre  vented  any- 

30  thing  of  the  kind  beingapplied  to  a  toy  bank, 
however,  and  the  combination  of  such  a  bank 
with  an  ordinary  clock  has  been  out  of  the 
question,  because  the  work  of  releasing  the 
lock  by  any  cheap  mechanism  would  besuffi- 

35  cient  to  destroy  the  accuracy  of  the  clock- 
movement,  and  consequently  detract  from  its 
value  as  a  time-keeper.  To  avoid  these  diffi- 

culties and  disadvantages,  I  have  hit  upon 
the  idea  of  employing  the  power  exerted  to 

40  wind  up  the  clock  to  operate  the  lock  instead 
of  calling  upon  the  power  of  the  clock-spring 
to  do  this  work.  The  clock -train  merely 
stands  guard  over  the  lock  and  will  not  permit 
it  to  be  opened  until  it  (the  clock-movement) 

45  has  run  clown  and  been  wound  up  a  certain 
numberof  times,duringwhich  acertain  num- 

ber of  hours  or  days  must  have  elapsed. 
After  the  clock  has  run  down  acertain  number 

of  times,  determined  by  setting  the  interme- 
50  diate  mechanism,  a  further  attempt  to  wind 

it  up  will  release  the  lock  and  permit  the 
door  to  open. 

The  above  is  my  preferred  principle  of  op- 
eration, though  it  would  be  possible  to  com- 

bine an  ordinary  toy  savings-bank  having  a  55 
slot  through  which  coins  may  be  introduced 
and  a  door  through  which  the  accumulated 
coins  may  be  removed,  with  a  clock  and  a 
train  of  mechanism  so  arranged  that  the 
power  stored  up  in  the  clock-spring  should  60 
open  the  lock  at  a  predetermined  time  by 

simply  reversing  the  action  of  the  pawl-and- 
ratehet  connection  herein  shown  and  de- scribed. 

Referring  to  the  mechanism  shown  in  the  65 
drawings,  A  is  a  clock-case,  which  is  divided 
by  the  partition  B  into  a  chamber  o,  in  which 
the  usual  train  of  clock  mechanism  is  con- 

tained, and  a  second  chamber  b,  which  serves 
as  a  receptacle  for  moneys  of  various  kinds.  70 
This  partition  is  cut  away  at  one  end,  as 
shown  in  Fig.  2,  to  permit  the  passage  of  the 
dial-wheel  K. 

In  the  clock-case  proper  is  the  clock-train 
C,  which  operates  the  hands  before  the  clock-  75 
face,  over  which  the  glass  F  is  placed  in  the 
manner  common  and  well  understood. 

S  is  the  shaft  to  which  one  end  of  the  clock 
mainspring  X  is  attached,  from  which  shaft 
the  clock-train  is  driven  and  by  which  the  80 
spring  is  wound  up.  On  this  mainspring-shaft 
is  the  flange  or  disk  D,upon  which  is  mount- 

ed the  pawl  E  by  the  pivot  e.  This  pawl  is 
normally  held  against  the  stop  II  by  the 

weighted  end  G' or  by  the  light  spring  G.  The  85 
pawl  E  engages  with  the  teeth  of  the  star- 
wheel  I,  when  the  shaft  S  is  turned  in  the  di- 

rection indicated  by  the  arrow,  turning  the 
star-wheel  one  tooth  for  every  revolution  of 
the  shaft  in  the  directiou  of  the  arrow,  but  90 

slipping  by  when  turned  in  the  opposite  di- 
rection. On  the  same  shaft  as  the  star-wheel 

I  and  rigid  therewith  is  the  pinion  i,  which 
meshes  with  the  teeth  in  the  circumference 
of  the  dial-wheel  K.  On  this  wheel  is  mounted  95 
the  pin  or  stop  L,  and  the  numbers  12  3  4,  &c, 
are  marked  one  for  every  two  teeth  on  the 
circumference.  The  door  R,  opening  into  the 
chamber  b,  has  hinges  T,  and  a  spring-catch 
M,  which  snaps  over  a  peg  or  projection  P  100 
and  locks  the  door  when  it  is  closed.  When 
the  catch  M  is  forced  down,  as  by  pressure  of 
the  stop  L,  the  lock  is  released  and  the  spring 
N  forces  the  door  open. 



474,870 

V  is  a  slot,  through  which  money  may  be 
deposited  in  the  receptacle/'.  The  dial  K  re- 

volves stiffly  on  the  arbor  7c. 
The  method  of  operating  my  invention  is 

5  as  follows:  The  bank  being  open,  the  dial  K 
is  turned  around  until  the  figure  indicating 
the  number  of  days  for  which  it  is  to  be  set 

ionics  opposite  the  peg  1',  the  shaft  S  having 
first  been  turned,  so  that  the  pawl  E  will  not 

io  interferewith  the  revolution  of  the  star-wheel. 
Tin'  door  then  being  elosed  locks  itself  and 
cannot  be  unlocked  from  the  outside.  Sup- 

pose t  he  bank  is  set  for  ten  days.  Then  every 
nighl  when  the  clock  is  wound  up  the  shaft 

15  S  is  given  five  revolutions, as  is  customary  in 
cheap  clocks,  and  the  star-wheel  I  is  turned 
one  tooth  at  each  revolution  of  the  disk  I),  or 
five  in  all.  This  gives  the  pinion  i  a  third  of 
a  revolution  and  causes  it  to  pass  two  teeth 

2c  of  the  dial-wheel  K.  After  the  clock  has  run 
twenty-four  hours  and  been  wound  up  again 
ten  times,  during  which  time  ten  days  must 
have  elapsed,  a further  winding  up  of  the  clock 
will  force  the  pin  or  stop  L  against  the  catch  M 

25  and  release  the  lock,  so  that  the  door  will  fly 
open  and  the  contents  of  the  bank  may  be 
removed. 

Either  the  dial  K  or  the  star-wheel  I  are  so 
mounted  that  while  moved  by  pressure  of  the 

30  hand  they  will  stay  still  where  placed  and  not 
turn  from  external  causes,  such  as  simply 
moving  the  clock  about.  It  is  evident  that 
the  motion  might  be  transmitted  from  any 
member   of   the   clock-train  other  than  the 

35  mainspring-shaft  without  departing  from  the 
spirit  of  my  invention  in  its  broadest  scope, 
and  that  any  other  adjustable  train  of  mech- 

anism and  anyotherlock  might  be  used,  that 
the  coin-receptacle  might   be  placed  at  the 

40  back  or  top,  instead  of  the  side  of  the  clock,  &c. 
Having  therefore  described  my  invention, 

what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

].  The  combination  of  a  clock  having  its 
45  face  exposed  to  view  so  as  to  tell  time,  a  coin- 

receptacle  in  the  clock-case,  a  door  for  said  re- 
ceptacle, a  lock  on  saiddoor,and  mechanism 

whereby  motion  may  be  transmitted  at  the  ex- 
pi  ration  of  a  predetermined  period  from  a 

0  member  of  the  clock-train  to  the  lock,  and  the 
eat  eh  thereby  automatically  disengaged,  sub- 

stantial^ as  described. 

2.  The  combination  of  a  closed  receptacle, 
a  door  for  said  receptacle,  a  lock  on  said  door, 
a  clock-train,  and  an  adjustable  train  of  mech-  55 
anisra  conveying  motion  from  the  shaft  of  the 
mainspring  to  the  lock,  whereby  after  the 
mainspring  has  run  down  a  certain  number 
of  times  or  fraction  of  a  time  a  further  wind- 

ing up  of  the  springwill  release  the  lock, sub-  60 stautially  as  described. 
3.  The  combination  of  a  coin-receptacle,  a 

door  for  said  receptacle,  a  lock  on  said  door, 
an  adjustable  dial-plate  inclosed  in  the  same 
casing  with  said  receptacle,  a  projection  on  65 
said  dial -plate  which  operates  the  lock,  a 
clock-train,  and  gearing  conveying  motion 
directly  from  the  main  spring-shaft  of  said 
clock-train  to  said  dial,  substantially  as  de- 

scribed. 7° 
4.  The  combination  of  a  coin-receptacle,  a 

door  for  said  receptacle,  a  lock  on  said  door, 
an  adjustable  dial-plate  inclosed  in  the  same 
casing  with  said  receptacle,  a  projection  on 
said  dial -plate  which  operates  the  lock,  a  75 
clock -train,  and  gearing  conveying  motion 
from  the  mainspring-shaftof  said  clock-train 
to  said  dial,  two  members  of  said  gearing  hav- 

ing a  pawl-and-ratchet  connection,  whereby 
the  dial  is  moved  when  the  main  shaft  is  80 
turned  backward  to  wind  up  the  clock,  but 
not  when  the  shaft  is  turned  forward  to  drive 

the  clock-train,  substantially  as  described. 
5.  The  combination  of  a  closed  receptacle,  a 

door  for  said  receptacle,  a  lock  on  said  door,  85 
a  clock-train,  and  an  adjustable  train  of  gear- 

ing conveying  motion  from  the  mainspring- 
shaft  of  said  clock-train  to  said  lock,  two 
members  of  said  train  of  gearing  having  a 
pawl-and-ratchet  connection,  whereby  the  90 
gearing  is  moved  when  the  mainspring-shaft 
is  turned  backward  to  wind  up  the  clock,  but 
not  when  the  shaft  is  turned  forward  to  drive 

the  clock-train  so  that  after  the  mainspring 
has  run  down  a  certain  number  of  times  a  95 
further  winding  up  of  the  springwill  release 
the  lock,  substantially  as  described. 

In  testimony  whereof  I  affix  my  signaturejn 
presence  of  two  witnesses. 

WILLIAM  G.  SPIEGEL. 

Witnesses: 
Warren  W.  Foster, 
A.  P.  Smith. 
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TIME-LOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  474,871,  dated  May  17,  1892. 

Application  filed  June  16,  1891,    Serial  No.  396,430.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  G.  Spiegel, 

a  citizen  of  the  United  States,  residing  at  New 
York,  in  the  count}7  of  New  York  and  Slate 

5  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Time-Locks,  (Case 
No.  3;)  and  I  do  hereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of 
the   invention,   such   as   will   enable   others 

io  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

M37  invention  relates  to  that  class  of  mech- 
anism by  which  a  clock-train  controls  the  de- 

tents on  a  system  of  locks  and  bolts,  so  that 
f5  the  lock  cannot  be  opened  until  a  predeter- 

mined period  of  time  has  elapsed. 
In  the  drawings,  Figure  1  represents  the  in- 

ner side  of  a  safe-door  with  the  time-lock 
mechanism  in  place,  a  portion  of  the  casing 

20  about  the  clock-train  being  broken  away. 
Fig.  2  is  a  horizontal  section  on  line  x  x  of 
Fig.  1.  Fig.  3  is  a  detail  of  the  detent  mech- 

anism. Fig.  4  is  a  section  on  line  y  y  of  Fig. 
2.     Figs.  5,  G,  and  7  are  views  of  the  setting 

25  mechanism.     Fig.  8  is  a  modification. 
The  employment  of  clock-trains  in  connec- 

tion with  locks  and  bolts,  whereby  a  time- 
lock  is  formed,  has  been  in  vogue  for  many 
years  on  large  bank-vaults  and  in  all  cases 

30  where  the  importance  of  the  valuables  to  be 

secui-ed  warrants  the  expenditure  of  the  large 
amount  of  money  demanded  for  such  time- 
locks,  as  heretofore  made.  A  clock  -  train 
which  can  be  gotten  into  a  small  space  and 

35  that  will  keep  accurate  time  is  necessarily  a 
delicate  piece  of  mechanism  and  unable  to  do 
any  mechanical  work,  such  as  the  lifting  of 
detents  or  otherwise  positively  actuating  a 
bolt-releasing  mechanism.     If  able  to  do  this 

40  work  when  first  put  into  operation,  it  soon 
wears  so  as  to  become  uncertain  and  untrust- 

worthy in  its  action.  To  avoid  these  difficul- 
ties and  to  construct  a  time-lock  which  shall 

be  at  once  cheap  in  construction  and  certain 
45  in  operation,  it  is  necessary  to  relieve  the 

clock-train  of  all  work  except  that  of  keeping 
time  and  to  take  the  power  for  operating  the 
detent  direct  from  the  spring  or  weight  which 
drives  the  clock-work  instead  of  transmitting 

50  said  power  through  the  clock-train,  thereby 

wearing  it  out  and  interfering  with  the  accu- 
racy of  its  movements. 

Various  forms  of  mechanism  might  be  em- 
ployed to  transmit  the  power  from  the  spring. 

In  the  foiTn  illustrated  in  thedrawings,  A  rep-  55 
resents  the  inner  side  of  a  safe-door. 

B  B  B  are  the  bolts,  operated  in  unison  by 
the  cross-piece  C  and  the  handle  D  in  the 
usual  manner.  One  (or  more)  of  the  bolts  B 
has  a  notch  O  cut  in  it,  into  which  the  detent  60 
P  drops  when  the  bolts  are  projected  into  the 
position  shown  in  full  lines,  Fig.  1.  The  de- 

tent P  is  on  the  overhanging  portion  M  of 
the  lever  E.  This  lever  E  is  pivoted  at  c  and 
has  its  other  end  prolonged  sufficiently  to  form  65 
a  tangent  to  the  mainspring  S  of  the  clock- 
train  F  when  the  said  spring  is  sufficiently 

expanded  by  the  running  down  of  the  clock- 
train.  The  result  of  such  expansion  will  evi  - 
dently  be  to  force  down  the  end  of  the  lever  70 
and  lift  the  detent  P  out  of  the  notch  O,  so 
as  to  release  the  bolts  B  and  enable  them  to 

be  withdrawn  by  the  handle  D  into  the  posi- 
tion shown  in  dotted  lines,  so  that  the  door 
opens.  75 

In  the  construction  shown  in  Figs.  1  to  4  the 
detentis  not  operated  until  the  clock-train  and 
spring  are  nearly  run  down,  so  that  to  regu- 

late the  period  for  which  the  lock  is  set  it  is 
evidently  necessary  to  regulate  the  extent  to  80 
which  the  springs  is  wound  up.  If  itisasev- 
enty-five-hour  spring  and  is  wound  up  tight, 
the  lock  will  not  open  until  seventy-five  hours 
have  elapsed.  If  it  is  only  wound  up  a  fifth 
of  the  way,  it  will  open  the  lock  in  fifteen  85 
hours,  and  so  on.  A  setting  mechanism  to 
enable  this  to  be  regulated  is  illustrated  in 
Figs.  5,  6,  and  7. 

Another  method  of  regulation  which  may 
be  used  in  conjunction  with  that  shown  in  90 
Figs.  5  and  6  or  independently  maybe  carried 
out  by  rendering  the  operating  mechanism 
adjustable,  which  conveys  motion  from  the 
spring  to  the  detent.  Such  a  species  of  ad- 

justment is  shown  in  Fig.  8.  The  lever  E  has  95 

an  adjustable  part  E'  pivoted  to  it  and  held 
in  position  by  the  set-screw  e'.  By  the  aid  of 
said  set-screw  and  the  scale  marked  on  the  ad- 

justable section  it  is  possible  to  so  adjust  the 
contact  of  the  spring  with  the  lever  that,  start-  100 
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ingwith  said  spring  wound  up  tight,  the  clock- 
work will  run  a  certain  number  of  hours  be- 

fore striking  the  adjustable  piece  E',  and  con- 
sequently operating  the  detent.  By  varying 

5  the  position  of  the  sector  E'  the  number  of 
hours  which  must  elapse  before  such  contact 
and  withdrawal  of  the  detents  can  be  varied 
at  will. 

In  the  winding-gear  illustrated  in  Figs.  5 
io  and  G,  Sis  the  mainspring,  s  the  shaft  by  which 

it  is  wound  up,  and  S'  a  gear-wheel  on  said 
shaft.  Q  is  a  pinion  meshing  with  said  gear- 

wheel. Q'  is  a  second  gear-wheel  mounted  on 
the  same  shaft  q  with  the  pinion  Q.     The 

15  winding-shaft  Z  has  a  pinion  W,  which  meshes 
with  the  gear  Q'.  On  the  shaft  q  is  a  second 
pinion  q'.     The  adjustable  gear  and  dial  wheel 
V  is  loosely  mounted  ou  the  stud  v  and  held 

in  mesh  with  pinion  q'  by  spring  U.     It  may 
20  be  temporarily  withdrawn  out  of  mesh  at  any 

time  by  sliding  it  along  stud  v  by  the  handle 
or  knob  T.  On  the  face  of  the  dial-wheel  are 

t  he  figures  "1,2, 3,"  &c,  and  the  stop  K.  This 
stop  coacts  with  the  projection  Lon  theelock- 

25  frame. 

If  the  gearing  S'  Q  q'  V  is  so  proportioned 
that  the  dial  turns  one  figure  for  every  por- 

tion of  a  revolution  of  the  shaft  s,  which  cor- 
responds to  an  hour's  movement  of  the  clock- 

30  train,  it  is  evident  that  by  pulling  said  dial 
V  out  of  mesh  with  the  pinion  q'  and  setting 
any  figure  opposite  the  projection  Land  then 
allowing  the  spring  U  to  force  it  back  into 
mesh  again  the  adjustable  stop  will  be  set  so 

35  that  the  clock-train  can  only  be  wound  up  for 
a  number  of  hours  corresponding  to  the  said 
figure.  The  mainspring  will  therefore  return 
to  complete  expansion,  which  is  sufficient  to 
raise  the  detent  at  the  expiration  of  that  pe- 

40  riod,  and  the  safe  can  then  be  opened,  but not  till  then. 

Two  or  three  clock -springs  might  be  ar- 
ranged to  operate  on  one  lock  to  further  in- 

sure certainty  of  action  in  the  manner  well 
45  known  to  time-lock  makers,  and  other  forms 

of  adjustable  stop  actions  for  the  winding- 
gear  might  be  devised  without  departing  from 
the  principle  of  operation  herein  described 
and  illustrated. 

50  The  method  of  operation  of  my  invention 
is  clear.  If  the  adjustment  shown  in  Fig.  7  is 
used,  the  movable  section  is  set  at  the  point 

corresponding  to  the  number  of  hours  which 
are  to  elapse  before  the  safe  is  to  be  opened. 
The  mainspring  of  the  clock-train  is  then  55 
wound  up  tight  and  the  safe-door  shut.  Then 
the  bolts  are  projected  into  their  sockets  and 
the  detent  falls.  The  safe  is  then  locked  un- 

til the  mainspring  has  unwound  and  expanded 

sufficiently  to  touch  the  part  E'  of  the  lever  60 E  and  lift  the  detent. 
When  the  adjustable  winding  mechanism 

is  used,  the  dial  is  set  for  the  number  of  hours 
and  the  mechanism  wound  up  until  the  stop 
acts  to  check  further  winding.  The  safe  is  65 
then  shut  and  the  clock  will  take  the  prede- 

termined number  of  hours  to  run  down.  The 
detent  will  not  be  lifted  until  the  clock  has 
run  down,  so  that  the  opening  of  the  safe  at 
the  desired  time  can  be  effected;  but  in  the  70 
meantime  it  is  securely  locked. 
Having  therefore  described  my  invention, 

what  I  claim  as  new,  and  desire  to  protect  by 

Letters  Patent,  is — 
1.  The  combination  of  the  mainspring  of  a  75 

clock-train,  a  winding  apparatus  connected 
therewith,  and   an  adjustable  stop  on  said 
winding    attachment,   substantially   as    de- 
scribed. 

2.  The  combination  of  the  mainspring  of  a  80 
clock-train,  a  train  of  gear-wheels  for  wind- 

ing said  mainspring,  an  idle  gear-wheel  which 
may  be  temporarily  drawn  from  mesh  with 
said  train  of  gearing  and  adjusted  at  will,  a 
stop  on  said  gear-wheel,  and  a  projection  from  85 
the  clock-frame  co-acting  with  said  stop,  sub- 

stantially as  described. 
3.  The  combination,  with  a  receptacle,  a 

door  for  said  receptacle,  and  a  lock  on  said 
door,  of  a  clock-train  and  spiral  mainspring  90 
for  operating  said  clock-train,  a  detent  for  said 
lock,  a  lever  which  is  connected  to  said  de- 

tent, and  an  adjustable  extension  on  said  le- 
ver, which,  presents  a  contact  to  the  main- 

spring which  is  under  control  of  the  operator,  95 
whereby  the  point  of  expansion  of  the  spring 
at  which  the  detent  will  be  withdrawn  is  un- 

der control,  substantially  as  described. 
In  testimony  whereof  I  affix  my  signature  in 

presence  of  two  witnesses. 
WILLIAM  G.  SPIEGEL. 

Witnesses: 
Warren  W.  Foster, 
A.  P.  Smith. 
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To  all  whom,  it  may  concern: 
he  it  known  that  I,  Morris  Martin,  of  Mai- 

den, county  of  Middlesex,  and  State  of  Massa- 
chusetts, have  invented  an  Improvement  in 

5  Apparatus  for  Recording  the  Time  Attend- 
ance of  Employes,  &c.,of  which  the  following 

description,  in  connection  with  the  accompa- 
nying drawings,  is  a  specification,  like  letters 

on  the  drawings  representing  like  parts. 
to  My  invention  relates  to  an  apparatus  for  re- 

cording the  time  attendance  of  employes  or 
for  similar  purposes,  and  is  embodied  in  an 
apparatus  comprising  an  inclosing  case  con- 

taining a  recording-surface,  which  may  bo  a 
15  continuous  strip  or  web  of  paper,  on  which 

each  person  whose  attendance  at  the  instru- 
ment is  to  be  recorded  signs  the  name,  and 

said  case  also  incloses  a  time-stamp,  by  which 
the  person  signing  makes  an  imprint  on  the 

20  recording-surface  showing  the  time  at  which 
the  signature  is  written  and  the  act  of  im- 

printing performed. 
The  present  invention  relates,  mainly,  to  the 

construction    of   the   feeding   apparatus    by 
25  which  the  recording-surface  or  signature-strip 

is  moved  after  each  signature  is  made  and  in 
intermediate  mechanism  between  the  paper- 
feeding  and  time-imprinting  devices  by  which 
the  operation  of  feeding  is  controlled  by  that 

30  of  printing,  although  the  actuation  of  the 
feeding  mechanism  is  entirely  independent  of 
that  of  the  printing  mechanism  and  the  re- 
verse. 

In   a  prior  application,  Serial  No.  280,308, 
35  filed  July  19, 188S,  I  have  shown  and  described 

an  apparatus  comprising  an  inclosing  case 
and  a  movable  signature- strip  contained 
therein  and  a  time-stamp  for  imprinting  on 
said  strip  the  time  at  which  the  signature  is 

40  made,  and  I  dj  not  in  this  application  broadly 
claim  these  elements  in  an  apparatus  of  this 
kind.  In  that  apparatus  the  paper-feeding 
mechanism  was  actuated  by  the  imprinting 
mechanism,  so  that  the  one  operation  of  actu- 

45  ating  the  platen  of  the  Lime-stamp  both  made 
the  time-imprint  and  fed  the  paper  into  po- 

sition for  the  next  signature  and  imprin^.  I 
havo  found  that  such  mechanism  is  open  to 
certain  objections  and  is  somewhat  liable  to 

get  out  of  order  or  to  break  down,  and  the  ob-  5c 
ject  of  the  present  invention  is  mainly  to  re- 

move such  objections. 
In  the  apparatus  forming  the  subject  of  this 

invention  the  time-stamp  is  of  the  usual  con- 
struction and  the  web  of  paper  is  fed  by  be-  55 

ing  passed  over  awheel  or  cylinder  connected 
with  a  shaft  having  a  handle  outside  of  the 
case,  by  which  it  maybe  turned  by  the  oper- 

ator. The  said  handle  is  frictionally  con- 
nected with  the  shaft,  so  that  if  the  shaft  is  60 

positively  held  the  handle  may  be  turned  in- 
dependently without  injury  to  the  parts;  but 

when  said  shaft  is  released  the  turning  of  the 
handle  will  cause  the  shaft  to  turn  and  the 
paper  to  be  fed.  The  said  shaft  is  provided  65 
with  a  star -wheel  or  cam -plate  tending  to 
hold  the  shaft  at  definite  points,  the.  angu- 

lar space  between  the  recesses  of  said  star- 
wheel  corresponding  to  the  amount  of  move- 

ment required  for  each  feed  of  the  paper.  70 
The  said  shaft  is  also  provided  with  a  lock- 

ing plate  or  disk  having  recesses  or  shoul- 
ders also  spaced  to  correspond  with  the 

amount  required  for  eacli  feeding  operation, 
and  the  apparatus  is  provided  with  a  lock  or  75 
detent  co-operating  with  said  shoulders,  aud 
being  itself  operated  by  the  plate  or  operat- 

ing-handle of  the  time-stamp  in  such  manner 
that  when  the  said  platen  is  operated  to  make 
an  impression  the  said  detent  is  also  opcr-  80 
ated  to  release  the  shaft  and  permit  it  to  be 
turned,  so  as  to  feed  the  paper  the  required 
distance,  at  the  end  of  which  movement  the 
detent  engages  the  locking-shoulder  and  pre- 

vents further  movement  of  the  shaft  until  85 
another  impression  lias  beei.  made.  The 
feeding-shaft  is  also  preferably  provided  with 
a  ratchet-wheel  and  co-operating  pawl  to  pre- 

vent reverse  rotation  of  said  shaft. 

Figure  1  is  a  plan  view  of  a  time-recording  90 
apparatus  embodying  this  invention  with  a 
portion  of  the  inclosing  case  broken  away; 
Fig.  2,  a  partial  longitudinal  section  of  said 
case,  showing  the  inclosed  mechanism  inside 
elevation  on  a  larger  scale  than  represented  95 
in  Fig.  1;  Fig.  3,  a  partial  plan  view  of  the 
paper-feeding  shaft  and  co-operating  parts; 
Fig.  4,  a  sectional  detail  of  the  paper-feeding 
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shaft  and  its  operating- handle,  and  Fig.  5 
an  enlarged  detail  of  the  parts  that  control 
tlio  rotation  of  the  feeding-shaft  as  seen  in 
side  elevation  from  the  opposite  side  to  that 

5  represented  in  Fijj  2. 
The  inclosing  case  a  may  be  in  the  form  of 

a  disk  having  an  inclosed  top  a\  provided 

with  an  opening  b,  through  which  the  signa- 
ture is  written    by  the  person   the  lime  of 

io  whose  presence  at  the  apparatus  is  to  be  re- 
corded. Thccascis  pro\  ided  w  ith  a  bed-plate 

c  (see  Fig.  2)  underneath  the  said  signature- 
opening  to  support  the  recording  or  signature 
strip  d  (shown  in  Fig.  2)  as  a  web  or  long  si  rip 

15  of  paper  supported  on  a  reel  d-  near  the  front 
of  the  case,  from  which  it  is  extended  over 

the  bed-plate  e  and  over  a  feed  wheel  or  cyl- 
inder c,  fixed  to  the  feed-shaft  /,  the  said 

wheel  e  having  a  roughened  or  adhesive  su'r- 20  face  against  which  the  strip  is  pressed  by  a 

roll  e2,  supported  at  the  end  of  a  spring  e3, 
connected  with  the  top  of  the  case  at  the  rear 
of  the  cover  or  hinged  portion,  so  that  it  is 
easily  accessible  when  the  cover  of  the  case 

25  is  opened  for  the  purpose  of  placing  the  re- 
cording -  strip  in  operative  position.  The 

strip  after  it  passes  the  feed-wheel  e  may 
fall  into  a  suitable  receptacle  below  the  top 
part  of  the  case  or  desk  and  operative  parts 

30  therein. 

rl  ne  feed-shaft /is  connected  with  a  handle 
/'-'  outside  the  case  by  a  frictional  connection, 
(best  slfowu  in  Fig.  4,)  the  said  handle/2  be- 

ing fixed  upon  a  short  tubular  piece/3,  con- 
35  taining  a  spring/4,  that  presses  against  a  disk 

or  enlargement  f5  at  the  end  of  the  shaft  / 
and  presses' the  same  against  a  shoulder  at 
the  end  of  the  tubular  portion  /3,  thus  mak- 

ing a  sufficiently  firm  connection  between  the 

40  shaft/  and  handle/2  to  enable  the  said  shaft 
to  be  rotated  by  the  handle  and  feed  the  paper, 
except  when  the  shaft  is  positively  held  by 
locking  devices  that  will  be  hereinafter  de- 

scribed.    The  shaft/ is  also  provided  with  a 

45  cam-plate  g,  (see  Fig.  5,)  shown  as  star-shaped 
and  acted  upon  by  a  spring  or  yielding  pro- 

jection 03,  which  tends  to  hold  the  shaftat  defi- 
nite angular  positions,  thro wingthe  said  shaft 

to  one  of  said  positions,  except  when,  the  said 
50  shaft  is  held  or  turned  by  a  greater  force  than 

that  of  the  spring  acting  on  the  cam-plate. 
This  device  tends  to  limit  the  movement  of 
the  shaft  to  what  is  sufficient  for  one  feed 

movement  of  the  recording-strip,  so  that  if 
5j  tho  shaft  is  merely  turned  far  enough  by  the 

operator  to  cause  the  projecting  pari  of  the 
cam-plate  to  pass  the  co-operating  spring  pro- 

jection the  latter  will  throw  the  shaft  t^e  re- 
mainder of  the  distance,  or  nearly  so.     The 

60  said  shaft /is' also  provided  with  a  ratchet- 
wheel  //,  having  teeth  spaced  to  correspond 
with  the  amount  of  movement  required  for 
the  feed,  which  teeth  co-operate  with  a  pawl 

//-'  10  prevent  the  shaft  from  being  turned  in 
65  the  wrong  direction.  The  said  shaft  is  also 

provided  with  a  locking  device  i,  shown  as  a 
disk  having  a  number  of  locking  projections  | 

or  shoulders  r,  spaced  to  correspond  with  the 
feed  movements  of  the  shaft,  which  shoulders 

co-operate  with  and  are  controlled  by  a  posi-  70 
live  detent  or  locking  device  k,  shown  as  a 

projection  at  the  end  of  a  lever  /,:2,  pivoted  at 
A1',  (see  Fig.   2,)  and  operated  by  the  time- 
stamping  mechanism,  which  will  be  hereinaf- 

ter described,  in  such   manner  that  when  the  75 

time-imprint  is  made  the  detent  k  is  raised 
from   engagement   with    the    corresponding 
shoulder  v-.  which  is  set  with  relation  to  the 
cam-plate  g,  as  shown  in  Fig.  0,  so  that  when 
the  shoulder  is  released  or  disengaged  by  80 
said  detent,  as  just  stated,  the  action  of  the 
cam-plate  and  its  spring  will  throw  the  shaft 
and  locking  device  forward  just  far  enough 

to  prevent  the  re-engagement  of  the  detent 
k  with  the  shoulder  i,  with  which  it  was  last  85 
engaged,  so  that. the  shaft  is  unlocked  and. 
can  be  turned  by  the  handle  or  wheel/2  a  dis- 

tance equal  to  the  amount  required  for  the 

feed  of  the  strip.     The  pawl  /<2  engages  the 
ratchet  h  when  in  this  position,  so  that  the  90 
shaft  cannot  be  turned  back  to  engage  the  de- 

tent with  the  same  shoulder  as  before,  but 
must  be  turned  forward,  if  at  all.     In  such 
forward  movement  the  detent  A;  will  drop  into 
engagement  with  the  next  shoulder  i,  and   -,5 
thus  positively  lock  the  shaft  until  said  de- 

tent fs  disengaged  by  the  next  operation  of 
the  printing  mechanism. 

The  signature-strip  g  is  wide  enough  to  ex- 
tend over  the  die  of  a  time-stamp  mechanism  100 

m,  the  outer  case  or  frame-work  only  of  which 
is  shown  in  Fig.  2,  as  the  said  instrument  may 
be  of  well-known  construction,  and  the  spe- 

cific const  ruction  of  said  instrument  forms  no 

part  of  the  present  invention.  An  instrument  105 
of  this  character  is  shown  in  Letters  Patent  to 
Emerson,  Xo.  224,006,  dated  February  17, 1880, 

to  which  reference  may  be  had  for  a  more  de- 
tailed description  of  the  instrument,  if  need 

be.  For  the  understanding  of  the  present  in-  no 
vention  it  is  sufficient  to  know  that  said  time- 
stamp  instrument  has  a  printing-die  operated 
by  a  clock-work  or  motor  having  a  uniform 
rate  of  speed,  so  that  the  impressions  made 
by  said  die  vary  from  moment  to  moment  and  115 
each  impression  is  a  representation  or  indica- 

tion of  the  time  at  which  it  was  made.  The 

impression  may  be  made  by  embossing  or 

through  the  intervention  of  an  ink-ribbon  or 
otherwise  by  means  of  a  platen  11,  that  is  op-  120 
erated  by  a  handle  n2  outside  the  case  a  to 
press  the  paper  against  the  surface  of  the  die, 
so  as  to  make  the  time-imprint  thereon.  The 
said  platen  or  its  handle  has  a  part  n3  that 
engages  the  end  of  the  detent-lever  k2,  as  will  125 
be  understood  from  Fig.  2,  so  as  to  raise  the 

detent  out  of  engagement  with  the  locking- 
disk,  thus  leaving  the  said  locking-disk  and 
paper-feeding  shaft  ready  for  the  next  feed 
movement,  as  before  explained.  130 

The  operation  of  the  apparatus  is  as  follows, 
it  being  generally  used  to  indicate  the  time 
at  which  each  one  of  a  number  of  different  em- 

ployes enter  and  leave  an  establishment,  al- 
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though  it  may  be  Used  to  indicate  the  time  at 
which  a  person  was  present  at  and  operated  the 
instrument  forany  reason — as,  for  example,  to 
indicate  the  different  visits  of  a  watchman: 

5  The  operator  arriving  at  the  instrument  usu- 
ally finds  the  signature  of  the  last  preceding 

operator  in  place  under  the  signature-opening 
b,  and  his  first  act  is  to  turn  the  handle  / 2,  so  as 
to  convey  the  preceding  signature  out  of  the 

10  way  and  bring  a  blank  portion  of  the  paper  un- 
der the  opening?),  This  can  be  done,  as  the  last 

operator  released  the  shaft  in  the  act  of  mak- 
ing the  time-imprint;  but  if  the  shaft  should 

fail  to  turn  it  shows  that  the  last  operator 
15  had  neglected  to  make  a  time-imprint  and 

the  present  operator  would  do  so,  such  im- 
print being  opposite  to  the  signature  of  the 

last  operator,  who  would  by  his  neglect  get 
the  time  of  the  succeeding  operator  instead 

20  of  his  own.  In  either  case,  the  operator,  hav- 
ing turned  the  handle  /-,  would  cause  the 

shaft  to  rotate,  and  after  a  movement  equal 
to  about  half  the  required  movement  of  the 

feed  the  cam-disk  g  and  its  spring  g%  would 
25  throw  the  shaft  the  remainder  of  the  distance; 

but  just  before  the  spring  projection  g2  fully 
seated  in  its  corresponding  recess  the  detent 
projection  lc  would  engage  the  next  shoulder 

r*of  the  locking-disk  and  prevent  further  ro- 
30  tationof  the  shaft,  and  owing  to  the  frictional 

connection  between  the  handle  and  shaft  the 

operator  coirld  not  by  turning  the  handle  too 
far  bring  any  strain  on  the  apparatus,  and  ow- 

ing to  the  locking  mechanism  it  would  be  im- 
35  possible  to  feed  the  paper  more  than  a  defi- 

nite amount,  determined  by  the  space  between 

the  successive  locking-shoulders  r2.  The  op- 
erator would  then  sign  on  the  paper  through 

the  opening  6and  then  operate  tTie  handle  n2, 
40  which  would  makethe  time-imprint  opposite 

the  signature,  showing  the  time  at  which  the 
signature  was  made,  and  would  also  release 

the  shaft  ready  for  the  next  paper-feeding 
operation. 

45  The  operator  might,  if  desired,  feed  the  pa- 
per ahead  after  making  the  signature  and 

time-imprint,  in  which  case  the  next  person, 
finding  a  blank  space,  would  sign  immedi- 

ately and  make  an  imprint,  and  then   either 
50  feed  the  paper  onward  or  leave  it,  as  pre- 

ferred. In  any  event  the  operator,  if  finding 
a  signature  already  under  the  opening,  would 
have  to  feed  the  paper,  making  an  imprint, 
if  necessary,  owing  to  the  neglect  of  the  pre- 

55  vious  signer  to  make  one,  or,  if  finding  the 
blank  space  already  there,  would  sign  and 
make  the  corresponding  imprint,  when  the 
apparatus  would  be  ready  for  the  next  oper-. 
ator. 

Co  By  the  herein-described  construction  the 
actuation  of  the  paper-feed  is  wholly  inde- 

pendent of  the  actuation  or  operation  of  the 
time-imprinting  mechanism,  but  is  controlled 
thereby,  so  that  only  one  feed  movement  can 

■c><  1).'  made  for  each  rime-imprint,  and  t'n 
e-ralor's  nun   signature  is  a  guarantee 

the  said  operator1  Was  present,  as  it  would  be 
impossible  for  any  person  to  make  the  record 
without  forging  the  signature,  which  would 
lead  to  detection.  70 

The  apparatus  is  simple,  durable,  and  inex- 
pensive and  more  reliable  than  that  in  which 

intermediate  mechanism  between  the  print- 
ing and  paper-feeding  apparatus  is  employed 

to  effect  both  operations  of  feeding  and  im-  j$ 
printing  by  a  single  act  of  the  operator  or  by 
the  actuation  of  a  single  handle. 

I  claim — 1.  The  combination  of  an  inclosing  case 

provided  with  a  signature-opening,  with  a  re-  80 
cording-strip  inclosed  in  said  case  and  mov- 

able belovy  said  opening,  a  feed-shaft  for  the 
said  strip,  provided  with  a  handle  outside  the 
case  and  a  lock  and  detent  for  said  shaft,  and 

an  independently -operated  time-stamp  in-  85 
closed  in  .said  case,  the  platen  or  part  by  which 

the  impression  of  said  time-stamp  is  made  co- 
operating with  the  said  detent  to  release  with- 

out actuating  the  paper-feeding  shaft  when 
the  impression  is  made,  substantially  as  de-  90 scribed. 

2.  The  combination  of  vau  inclosing  case 

provided  with  a  signature-opening,  with  a  re- 
cording-strip inclosed  in  said  case  and  mov- 

able below  said  opening,  a  feed-shaft  for  the  95 
said  strip  and  handle  outside  of  the  case  f  ric- 
tionally  connected  with  the  said  shaft  and  a 
lock  and  detent  for  said  shaft,  and  an  inde- 

pendently-operated time-stamp  inclosed  in 
said  case,  the  platen  or  part  by  wdiich  the  im-  100 
pression  of  said  time-stamp  is  made  co-op- 

erating with  the  said  detent  to  release  with- 
out actuating  the  paper-feeding  shaft  when 

the  impression  is  made,  substantially  as  de- 
scribed. 105 

3.  The  combination  of  an  inclosing  case 

provided  with  a  signature-opening,  with  a  re- 
cording-strip inclosed  in  said  case  and  mov- 

able below  said  opening,  a  feed-shaft  for  said 
strip,  provided  with  a  cam-plate  and  yielding  no 
projection  co-operating  therewith,  and  a  lock- 

ing-disk provided  with  shoulders,  a  detent  co- 
operating with  said  shoulders,  and  a  time- 

stamp  the  platen  of  which  is  provided  with 
a  part  that  engages  the  detent,  substantially  115 
as  described. 

4.  The  combination  of  an  inclosing  case 

provided  with  a  signature-opening,  with  a  re- 
cording-strip inclosed  in  said  case  and  mov- 

able below  said  opening,  a  feed-shaft  for  said  120 
strip,  provided  with  a  cam-plate  and  yielding 
projection  co-operating  therewith  and  also 
provided  with  a  ratchet  and  pawl,  a  handle 
outside  the  ease  frictionally  connected  with 
said  shaft,  and  a  time-stamp  having  an  oper-  125 
atiug-handle  outside  the  case  by  which  an 
imprint  is  made  independently  of  the  move- 

ment of  the  shaft,  substantially  as  described. 
5.  The  combination  of  an  inclosing  case 

•video  with  a  signature-opening,  with  a  re-  130 
strip  inclosed  in  said  ease  and  mov- 

below  said  opening,  a  feed-shaft  for  the 
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Baid  strip,  provided  with  a  handle  outside  the 
case  and  a  time-stamp  inclosed  in  said  case, 
and  an  operating-handle  for  the  platen  of  said 
time-stamp  outside  of  the  case  and  independ- 

ent of  the  handle  by  which  the  feed-shaft  is 
operated,  substantially  as  described. 

In  testimony  whereof  I  have  signed   my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

MORRIS  MARTIN. 
Witnesses: 

JOS.  P.  LlVERMORE, 
Jas.  J.  Maloney. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frederick  M.  Schmidt, 

a  citizen  of  the  United  States,  residing  at 
Brooklyn,  in  the  county  of  Kings  and  State 

5  of  New  York,  have  invented  certain  new 
useful  Impi  ts  in  Self-Winding  Clocks, 
of  which  the  following  :  ification,  ref- 

er ng  had  to  the  drawings  accompj 
ing  and  forming  a  part  of  the  same. 

io  The  invention  subject  of  my  present  ap- 
plication is  an  improvement  in  self-winding 

clod  outs  being  confined  to 

the  e'  binding  mechanism  and  the 
means  for  controlling  the  operation  of  the 

15  same.  I  employ,  in  combination  with  aelock- 
train  and  mainspring,  a  reciprocating  motor, 
which  at/given  intervals,  determined  by  the 
movement  of  the  clock-train,  is  brought  and 
maintained   in    operation    for    a   sufficient 

»o  length,  of  time  to  rewind   the  said  spring. 
With  this  motor  I  use  a  circuit-breaker  of 
new  and  improved  character  and  a  form  of 
switch  that  is  independent  of  the  train, 
in  position  to  bo  encountered  and   moved 

25  thereby  for  controlling  the  circuit,  including 
the  motor. 

Referring  to  the  accompanying  drawings 
for  a  more  particular  description  of  the  fea- 

tures of  construction  that  constitute  my  in- 
;.u,  Figure  1  is  a  front  view  in  elevation 

of  jay  improved  cl< 
.   frame  .y.    Fig. 

the  rear  of  the  same.    Fig.  .3  is  a  side  eleva- 
tion of  the  complote  instrument.    Fig.  4  is  a 

35  top  view  of  a  detail  of  the  mechanism  form- 
ing the  circuit-breaker, 

section  of  a  circuit-controller. 
Any  suitable  form  of  clock  mechanism  may 

be  employed;  and  I  have  shown  in  illustra- 
40  tion  a  frame  A  of  usual  construction,  de- 

'  signed  to  contain  a  train  having  the  usual escapement,  pendulum,  and  other  parts  of  an 
ordinary  clock. 

B  is  the  main  or  driving  arbor,  on  which  is 

45  placed  the  going -barrel  C,  containing  the 
mainspring,  A  cog-wheel  D,  fixed  to  the  bar- 

rel, engages  with  a  pinion  E  on  an  arbor  F. 
On  this  latter  arbor  is  a  ratchet-wheel  G,  and 
turning  loosely  on  the  same  arbor  is  an  arm 

50  II,  that  carries  a  spring-pawl  I,  that  engages 
with  the  teeth  of  the  wheel  G.  The  wheel  G 
is  locked  against  baekwa  jment  by  a 

spring-pawl  J,  pivoted  on  a  stud  b,  set  in  the 
back  plate.  The  lower  or  free  end  of  the 

swinging  arm  II"  is  connected  by  a  link.  K  55 with  the  frame  or  lover  L,  that  swings  on  a 
shaft  M  and  carries  at  its  lower  end  a  soft- 
iron  armature.  N.  This  armature  is  acted 

upon  by  and  sweeps  over  the  j  .  I  poles 
of  an  electro-magnet  O,  mounted  on  the  frame  60 
A,  and  when  the  circuit  of  said  magnet  is 
properly  made  and  broken  it  has  a  reeipro- 

ing  movement  to  and  from  the  same  that 
imparts  rotation  to  the  ratchet-wheel  G,  and 

ee  winds  the  mainspring  of  the  clock.  6$ 
.action  of  the- magnet  is  controlled  by 

the  movements  of  the  armafcur©  frame  or  sup- 
port by  the  following  means:  An  insulated 

stud  c,  set  in  the  frame  L,  extends  through  a 
slot  d  ia  the  rear  plate  of  the  frame  and  en-  70 

as  with  the  bifurcated  end  of  a  level 
pivoted  on  a  stud  g,  insulated  from  the  frame 
of  the.  clock.    The  free  end  of  this  lever  en- 

counters a  spring-plate  /*.,  preferably  secured 
to  the  metal  frame  within  a  small  easing  or  7? 

attached  to  the  frame,  and  from  which 
end  of  the  said  plate  h  projects.  To  permit 

t  play  to  the  lever  e,  a  slot  f  may  be I:  its  end,  when 

necessary  mature  and  its  frame  01 
support  rocks  back  and  forth  a  corresponding 

spar  ted  to  tl  e,  and  the 
plat  in  such  manner  that 
the  lever  e  will  come  in  contact  therewith 
while  the  armatu  thdrawn  from  the  85 
magnet  and  leave  it  during  the  movement  of 

iture  toward  the  magnet. 
the  circuit  connections  h 

r  described  the  magnet   is  energized 
tvhile  the  plate  h  and  lever  e  are lu  contact  90 
and  inert  while  such  contact  is  interrupted; 
but  any  appreciable  movement  of  the  arma- 

ture toward  the  magnet  will  result  in  impart- 
ing movement  to  the  ratchet-wheel  G,  and,  as 

wi!"ihereinafterbedescribcd,such  movements,  95 without  regard  to  their  individual  extent,  will 
continue  until  the  mainspring  has  been  re- 

wound to  just  the  extent  it  has  run  down. 
In  practice  I  cause  the  lever  e  and  plate  h  to 
break  contact  beforethe  armature  has  reached   1 00 

its  limit  of  movement,  utilizing  the  momon-     ' 
turn  .acquired  by  it  to  carry  it  to  the  end  of 

bth  of  movement. 
A  flexible  plate  or  stop  /,  covered  with  felt 
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or  some  sonnd-deadening  material,  is  used  to 
receive  the  impact  of  the  ai  on  its 

back-stroke.    A'retractilospriri 
to  the  frame  ami  armature-support,  respeet- 

S  ively, withdraws  the  armature  from  the  mag- 
net when  the  latter  is  demagnetized. 

I*  is  a  stud  fixed  to  the  front  plate  of  the 
frame  A  and  carrying  a  sleeve  jp,  to  which 

•     are  secured  two  star-wheels  T  V  and  two  disks 
10  or  wheels  K  S.     The  latter  are  formed  with 

inclined  teeth  that  alternate  in  position,  the 
end  of  a  tooth  on  one  disk  coming  opposite 

Ihe  space  between  two  teeth  en  the"  other. One  of  these  disks, as R,  is  insulated  from  the 
15  sleeve  and  other  parts  of  the  clock,  while  the 

other  is  in   metallic  contact  with  the  sleeve, 
and  hence  with  the  clock-frame.     The  star- 
wheels  T  V  have  the  same  number  of  teeth 
as  the  toothed  disks  R  S,  and  they  are  corro- 

20  spondingly  placed,  so  that  their  teeth  alter- 
nate. 

On  a  cog-wheel  W  on  the  main  or  hour  arbor 
H  is  a  projection  ortooth  ,<?,  extending  laterally 
into  the  path  of  the  teeth  of  the  star-wheel  V, 

25  and  so  arranged  that  each  revolution  of  the 
wheel  W  will  move  the  star-wheel  V,  and  with 
it  the  sleeve  and    parts  attached   thereto, 
through  one-half  the  space  between  two  of  its 
teeth,  or  through  a  space  equal  to  the  distance 

30  between  one  tooth  on  the  wheel  V  and  the 
next  adjacent  tooth  on  wheel  T.     On  the  cog- 

wheel I)  is  a  similar  projection  f,  adapted  to 
engage  with  the  teeth  of  the  star-wheel  T  and 
move  the  same  one-half  the  soace  between 

35  two  of  its  teeth. 
From  one  of  the  insulated  binding-posts,  as 

X,  of  the  clock  a  wire  x  conveys  the  current 
to  the  magnet  O.  The  path  is  thence  con- 

tinued through  wire  x'  to  the  insulated  stud 
40  rj,  carrying  the  lever  <?.  When  the  lever  e  is 

in  contact  with  the  strip  h,  the  course  for  the 
current  is  continued  through  the  frame  to  the 
stud  1'and  ratebe!  disk  or  wheel  S. 

A  spring-contact  .  secured  to  an  in- 
45  sulated  block  or  support,  bears  on  one  or  the 

other  of  the  disks  R  or  S  at  all  times,  but 
never  on  both,  by  reason  of  the  position  of their  respective  teeth,  as  seen  in  Fig.  i.  The 
spring  id  is  connected  by  wire  n  with  the  op- 

5c  posito  binding-post  V  of  the  instrument, 
The  operation  of  the  instrument  is  as  fol- 

lows: A-  the  clock  runs  down,  being  impelled by  the  mainspring,  the  projection  on  the  wheel 
\\  comes  in  contact  with  one  of  the  leeth'of SS  Iheslar-whool  V  ami  turns  the  same,  and  with ii  ihe  disks  II  S,  so  thai  the  spring  in,  which al  l  he  time  rested  on  one  of  the  teeth  of  the 
insulated  disk  It,  slips  onto  one  of  ihe  teeth 
of  Ihe  disk  S.  As  (lie  normal  position  of  the 

Co  lexer  ,,  is  thai  shown  in  pjir.  o,  where  it  is  in 
contact  wiih  Ihe  spring  A,  ihe  circuit  through I  lie  motor  will  be  closed.  Tin  latter  will  thero- 
fore  sun  and  contini  ,  ration  until  the 
circuit  is  permanently  interrupted.     This  oc- 

r>5  curs    when    ihe    wheel    I)    has    been    turned 
•  lnoi  omplete  revolution  by  the  wind- 
>"'--  "'"lor  and  me  ,XUI]  |,.,s  a,| V,11K,(,,| 

the  wheels  T  V  R  S  one  step,  or  so  that  the 
spring  w  slips  from  wheel  or  disk  S  to  disk     . 

11  this  condition  the  parts  remain  until  7c 
the  end  of  the  hour  or  until  the  wheel  W  has 
made  another  revolution. 

It  will  be  seen  that  the  circuit-controlling 
device  composed  of  the  star-wheels  and  ser- 

rated disks  R  S,  while  operated  by  is;  inde-  75 
pendent  of  the  train  or  clock  mechanism 
proper.  From  the  nature  of  its  position  a 
much  better  contact  is  secured  than  is  done 
in  ordinary  clocks  through  the  oil-bearings  of 
the  arbors.  s0 

The  winding  device  in  my  improved  clock 
is  called  upon  to  do  but  little  work  and  the 
mechanical  advantage  gained  by  acting  upon 
the  going  -  barrel  or  spring  indirectly  or 
through  the  wheel  G  renders  the  operation  of  85 
rewinding  much  more  certain,  beside  en- 

abling me  to  rewind  at  any  intervals  of  time that  I  wish. 

What  I  now  claim  as  my  invention  is — 
1.  In  a  self-winding  clock,  the  combination,  90 

with  a  winding-motor  and  the  train  operated 
thereby,  of  a  circuit-controller  for  the  motor- 
circuit,  having  alternate  insulating  and  con- 

ducting sections  and  a  contact  bearing  there- 
on, the  said  circuit-controller  being  independ-  95 

ent  of  the  train,  but  adapted  to  be  moved  step- 
by-step  by  the  alternate  engagement  there- with of  one  of  the  wheels  of  the  train  and  a 
part  connected  with  the  going-barrel,  as  set 
forth.  IOO 

2,  In  a  self-winding  clock,  the  combination, with  the  winding-motor  and  the  train,  of  two 
star-wheels  and  two  ratchet  wheels  or  disks, all  fixed  to  the  same  rotary  support,  with  their 
teeth  alternately  disposed  and  one  ratchet-  105 
wheel  being  insulated,  a  spring-contact  bear- 

ing at  all  times  on  one  or  the  other  of  said 
ratchet-disks,  according  to  their  position,  a 
pin  or  projection  on  one  of  the  wheels  of  the 
train  in  position  to  engage  with  thetceth  of  one  1 10 
of  the  star-wheels,  and  apinon  awheel  moving with  the  going-barrel  for  engaging  with  the 
other  star-wheel,  as  herein  set  forth. 

0.  The  combination,  inaself-winding  clock 
with  the  winding-motor  and  train,  of  the  star-  us wheels  T  V  and  the  ratchet-disks  R  S,  carried 
by  thosamesleove,  with  their  teeth  alternately 
disposed  and  mounted  on  a  stud  independ- 

ently of  the  train,  (he  contact  strip  or  snriii" 
H'.bcariiiffon  the  disks  US  alternatelvas  the  120 latter  are  revolved,  a  projection  ortooth  on  a 
wheel  Won  the  hour-arbor, adapted  toeirwo 
with  the. star-wheel  V  and  by  each  revolution 
ol  the  wheel  W  to  shift  the  spring  „,  from  a tooth  on  disk  R,  which  is  insulated,  to  a  tooth   125 
on  disk  S,  which  is  connected  with  the  circuit 
of   the  motor,  and   a  tooth   or  projection  on wheel  I),connectcd  with  Hie  going-barrel  and 
adapted  lo  engage  with  the.  star-wheel  T  and 
by  each   revolution  of  the  wheel  1)  to  shift  no the  contact  i/>  from  disk  S  to  disk  R  asset 

forth.  
' •I.  In  a  self-winding  clock,  the  combination, Willi  (he  mainspring  and  barrel,  of  a  rooi  pro- 
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eating  motor  consisting  of  an  elccuo-magnet, 
a  vibrating  armature -lover,  and  means  for 
transmitting  the  movement  of  the  same  to  the 
barrel,  a  pivoted  contact-lever  engaged  and 
oscillated  by  the  armature-lever,  and  a  con- 
tact-plate  in  the  circuit  with  the  motor-mag- 

net and  contact-lever  and  formed  or  bent,  as 
described,  whereby  the  contact-lover  will  bo 
brought  into,  engagement  therewith  by  the 
withdrawal  of  the  armature  from  the  magnet 
and  out  of  engagement  by  the  approach  of 
the  armature  to  the  magnet,  asset  forth. 

5.  The  combination,  with  a  clock-train  and 
a  circuit-controller  arranged  to  bo  brought  to 
position  by  the  running  down  of  the  train  to 
close  the  circuit  of  a  winding-motor  and  by 
the  winding  up  of  the  mainspring  to  break 

said  circuit,  of  a  reciprocating  motor  com- 
posed of  a  magnet,  an  oscillating  armattir.;. 

connected  by  a  pawl  and  ratchet-wheel  with 
the  barrel,  the  insulated  contact-lever  c,  hav- 

ing a  bifurcated  end  engaged  by  an  insulated 
stud  on  the  armature-lover,  and  tlio  contact- 
strip  //,  with  which  the  lover  a,  is  adapted  to 
engage,  the  strip  being  bent  or  formed  in  such 
manner  that  the  lever  e  will  be  carried  out  of 

contact  therewith  by  the  movement  of  the' 
armature-lever  and  before  the  said  lever  has 
reached  its  forward  limit  of  movement,  as 
herein  sot  forth. 

FREDERICK  M.  SCHMIDT. 
Witnesses: 

Ernest  Lasche, 
fa  hie  p.kkkki.ey 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  James  \V.  Du  Laney 

and  Charles  F.  Du  Laney,  citizens  of  the 
United  States,  residing  at  Canton,  in  the 

5  county  of  Stark  and  State  of  Ohio,  have  in- 
vented certain  new  and  useful  Improvements 

in  Electric  Clock-Synchronizers;  and  we  do 
hereby  declare  the  following  to  be  a  full,  clear, 
and  exact  description  of  the  invention,  such 

io  as  will  enable  others  skilled  in  the  art  to  which 
it  appertains  to  make  and  use  the  same. 

This  invention  relates  to  devices  for  syn- 
chronizing clocks;  and  it  consists  in  the  novel 

construction  and  combination  of   the  parts 
15  hereinafter  fully  described  and  claimed. 

In  the  drawings,  Figure  1  is  a  front  view 

of  a  clock  provided' withrsyuehrouizing  de- 
vices according  to  this  invention.  Fig.  2  is  a 

side  view  of  the  clock,  showing  the  synchro- 
20  nizing  devices  in  section.  Figs.  3,  i,  and  5 

are  respectively  detail  views  of  the  notched 
disk  and  pawl,  the  forked  lever,  and  the 
spring  for  holding  up  the  pin  which  sets  the 
seconds-hand. 

25  A  is  the  frame  of  a  clock.  A'  is  the  escape- 
ment-wheel, a  is  the  seconds-hand,  and  a'  is 

the  escapement-pallet.  B  is  the  train  of  driv- 
ing-wheels, and  B'  is  the  barrel-shaft.  A 

sleeve  b'  is  journaled  on  the  barrel-shaft  and 
30  carries  the  minute-hand  b.  All  of  these 

parts  and  their  connections  are  of  any  ordi- 
nary approved  construction. 

C  are  electro-magnets  secured  to  the  frame, 
and  C  is  an  armature  secured  to  one  end  of 

35  the  bell-crank  lever  c,  which  is  pivoted  on 
the  pin  c'. 

D  is  the  disk,  secured  upon  the  sleeve  b', 
and  d  is  a  cam-shaped  loop  secured  to  the  said 
disk. 

40      E  is  a  lever  pivoted  to  the  frame  at  one 

end  by  the  pin  e'  and  provided  at  the  other 
end  with  the  bent  pin  e,  which  engages  with 
the  said  loop. 

F  is  a  link,  which  is  pivoted  to  the  lever  E 

45  by  the  pin  E'  and  to  the  bell-crank  lever  by the  pin  /. 
The  electro-magnets  of  each  clock  in  the  se- 

ries of  clocks  to  be  synchronized  are  simulta- 
neously placed  in  circuit  with  a  battery  at  pe- 

50  riodic  intervals  by  mechanism  which  does  not 
form  a  part  of  the  present  invention,  and  is 
therefore  not  described  herein.   Each  time  the 

magnets  are  excited  the  armature  is  attracted 
and  the  lever  E  is  raised.  The  pin  e  bears 
against  the  loop  d  and  turns  it  and  sets  the  55 
minute-hand,  provided  the  minute-hand  is 
not  more  than  fifteen  minutes  too  fast  or  too 
slow.  The  loop  is  preferably  arranged  to  set 
the  hand  at  the  hour;  but  a  setting  of  oftener 
than  once  each  hour  can  be  had  by  duplicat-  60 
ing  the  cam-shaped  loop. 

The  seconds-hand  is  set  at  the  same  time 
with  the  minute-hand  iu»  the  following  man- 

ner: A  sleeve  G  is  secured  to  the  frame  and 
surrounds  the  escapement-wheel  shaft  with-  6c 
out  touching  it,  so  that  the  action  of  the  es- 

capement is  not  interfered  with.    A  toothed 
pinion  g  is  journaled  on  this  sleeve  and  is 
provided  with  re  flangej7/.  —A  toothod  sector 
II  is  pivoted  to  the  frame  by  the  pin  7i  and  70 

gears  ipto  the  pinion  g.     H'  is  a  link,  which 
is  pivoted  to  the  sector  II  by  the  pin  h'  and 
to  the  lever  E  by  the  pin  E'.    The  sector 
turns  the  pinion  one  revolution  each  time  the 
lever  E  is  raised  by  the  electro-magnets  to  75 
set  the  minute-hand. 

I  is  a  tube  sliding  on  the  sleeve  G  and  pro- 
vided with  a  groove  i  at  one  end  for  the  pins 

i'  of  the  forked  lever  I'  to  engage  with.  A 
disk  J  is  secured  to  the  other  end  of  the  tube  80 
I  and  is  provided  with  a  sliding  pin/,  which 
projects  from  the  face  of  it. 

J'  is  a  curved  spring,  which  is  secured  to 
the  disk  J  by  the  screw  j  and  bears  against 
the  head  of  said  pin.  85 

K  is  a  cranked  bracket  secured  to  the  frame. 
The  upper  end  of  this  bracket  forms  a  bear- 

ing, which  supports  the  tube  I,  and  the  forked 
lever  I'  is  pivoted  on  the  pin  k,  which  projects 
from  the  bracket  K.  90 

The  tube  I  is  provided  with  long  pins  m, 
which  slide  back  and  forth  in  holes  in  the 
notched  disk  N,  which  is  journaled  on  the 
sleeve  G,  so  that  the  tube  I  and  disk  N  al- 

ways revolve  together.  A  spring-actuated  95 
pawl  n  is  pivoted  to  the  flauge  g'  of  the  pin- 

ion g.  The  lower  end  of  the  forked  lever  I' 
is  provided  with  a  projecting  pin  m',  which 

engages  with  the  inclined  upp'er  portion  of 
the  slot  n'  in  the"  vertical  arm  O,  which  pro-  100 jects  from  the  lever  E. 

P  is  a  lever  pivoted  on  the  pin  p  at  the  up- 
per part  of  the  frame  and  normally  resting  on 

the  stop  p'.    When  the  sector  II  is  raised,  a 
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projection  q  on  its  upper  end  trips  up  the 
heavy  end  of  the  lever  P  and  lowers  the  pin 

q',  which  projects  from  the  other  end  of  the 
lever  into  the  path  of  the  seconds-hand. 

5  The  action  of  the  device  is  as  follows:.  When 
the  lever  E  is  raised,  the  inclined  portion  of 
the  slot  n'  turns  the  forked  lever  on  its  pivot 
and  thrusts  the  pin  f  into  the  path  of  the 
seconds-hand,  at  the  same  time  partially  with- 

io  drawing  the  pins  m  from  the  holes  in  the  disk 
N.  The  sector,  which  is  coupled  to  the  lever 
E,  turns  the  pinion  g,  and  the  pawl  n  turns 
the  disk  N  and  tube  I  and  causes  the  pin  f 
to  describe  a  circle  and  to  set  the  seconds- 

15  hand.  "When  the  sector  and  the  lever  E  are 
lowered,  the  pin  j'  is  withdrawn  from  the 
path  of  the  seconds-hand  and  remains  sta- 

tionary, because  the  pawl  n  permits  the  pin- 
ion g  to  be  revolved  backward  without  revolv- 

20  ing  the  disk  N.  The  lever  P  is  tripped  to 

bring  the  pin  q'  in  front  of  the  seconds-hand 
just  before  it  is  set,  so  that  the  momentum  of 
the  seconds-hand  may  not  carry  it  past  the 
correct  position,  and  the  pin  q'  is  automati- 

25  cally  raised  out  of  the  path  of  the  seconds- 
hand  as  soon  as  the  setting  is  accomplished. 

The  pin  j'  is  made  retractible  and  is  provided 
with  a  spring,  so  that  the  seconds-hand  may 
not  be  injured  if  the  hand  should  happen  to 

30  be  in  front  of  the  said  pin  at  the  moment  of 
setting  the  clock.  AVhen  the  pin  /is  pushed 
out  against  the  hand,  the  spring  permits  the 
pin  to  slide  back  until  it  has  been  moved 
past  the  hand  by  the  sector  and  pinion. 

35      Risan  adjustable  stop  secured  to  the  frame 
and  adapted  to  prevent  the  sector  from  being 
raised  too  high. 
What  we  claim  is — 
1.  In  a  clock -synchronizer,  the  combina- 

40  tion,  with  the  cam-shaped  loop  operatively 
connected  with  the  minute-hand,  of  the  piv- 

oted lever  provided  with  a  setting-pin  engag- 
ing with  the  said  loop,  the  electro-magnets, 

the  pivoted  bell-crank  lever  carrying  the  ar- 
45  mature  at  one  end,  and  the  link  connecting 

the  other  end  of  the  said  bell-crank  lever  with 
the  aforesaid  lever,  substantially  as  and  for 
the  purpose  set  forth. 

2.  In  a  clock-synchronizer,  the  combina- 
50  tion,  with  the  electro-magnets  and  the  piv- 

oted toothed  sector  operatively  connected  with 
the  armature  of  the  said  magnets,  of  the  sta- 

tionary sleeve  encircling  the  shaft  of  the  sec- 
onds-hand, the  pinion  journaled  on  the  said 

55  sleeve  and  gearing  into  the  said  sector,  and 
the  revoluble  sliding  tube  operatively  con- 

nected with  the  said  pinion  and  provided  with 
a  pin  adapted  to  be  thrust  forward  into  the 
path  of  the  seconds-hand,  whereby  the  said 

60  hand  may  be  set,  substantially  as  set  forth.    . 
3.  In  a  clock -synchronizer,  the  combina- 

tion, with  the  electro-magnets  and  the  piv- 
oted toothed  sector  and  the*  pivoted  lever  op- eratively connected  together  and  to  the  arma- 

ture of  the  said  magnets,  of  the  cam-shaped  65 
loop  for  setting  the  minute-hand,  adapted  to 
be  operated bya  pinprojectingfrom  the  said 
lever,   the  stationary  sleeve  encircling  the 
shaft  of  the  seconds-hand,  the  pinion  jour- 

naled on  the  said  sleeve  and  gearing  into  the  70 
said  sector,  the  revoluble  sliding  tube  oper- 

atively connected  with  the  said  pinion  and 
provided  with  a  pin  for  setting  the  second- 

hand', and  a  lever  operated  by  the  minute- hand  lever  and  adapted  to  thrust  the  said  pin  75 
forward  into  the  path  of  the  seconds-hand, 
substantially  as  set  forth. 

4.  In  a  clock -synchronizer,  the  combina- 
tion, with  a  stationary  sleeve  encircling  the 

shaft  of  the  seconds-hand,  of  a  revoluble  slid-  80 
ing  tube  journaled  on  the  said  sleeve  and  pro- 

vided with  a  retractible  spring-pressed  pin 
adapted  to  set  the  hand  and  to  be  pushed 
back  when  pressed  against  the  hand,  substan- 

tially as  set  forth.  85 
5.  In  a  clock- synchronizer,  the  combina- 

tion, with  the  pivoted  toothed  sector  for  set- 
ting the  seconds-hand,  of  a  pivoted  trip-lever 

provided  with  a  projecting  pin  and  adapted 
to  be  raised  by  the  said  sector,  whereby  the  90 
said  pin  may  be  momentarily  placed  in  front 
of  the  seconds-hand  to  prevent  it  from  being 
carried  past  the  setting-point,  substantially 
as  set  forth. 

6.  .In  a  clock -synchronizer,  the  combina-  95 
tion,  with  the  stationary  sleeve  encircling 
the  shaft  of  the  seconds-hand,  of  the  driving- 
pinion  provided  with  a  pawl,  the  notched  disk 
engaging  with  the  said  pawl,  and  the  sliding 
tube  provided  with  long  pins  sliding  in  holes  100 
in  the  said  disk  and  a  pin  for  setting  the  sec- 

onds-hand, the  said  pinion,  disk,  and  tube  be- 
ing journaled  on  the  said  sleeve,  substantially 

as  and  for  the  purpose  set  forth. 
7.  In  a  clock -synchronizer,  the  combina-  105 

tion,  with  the  stationary  sleeve  encircling  the 
shaft  of  the  seconds-hand,  of  the  driving-pin- 

ion and  the  revoluble  sliding  tube  operatively 
connected  together  and  journaled  on  the  said 
sleeve,  the  said  tube  being  also  provided  with  1 10 
a  pin  for  setting  the  seconds-hand,  a  toothed 
sector  for  revolving  the  said  pinion  and  tube, 
a  pivoted  lever  provided  with  pins  engaging 
with  a  groove  in  the  said  tube,  and  the  lever 
for  setting  the  minute-hand,  provided  with   1 15 
an  arm  having  an  inclined  slot  adapted  to 
engage  with  a  pin  on  the  said  pivoted  lever 
and  to  cause  it  to  slide  the  tube  upon  the  said  ; 

sleeve,  substantially  as  and  for  the  purpose  " set  forth.  1 20 
In  testimony  whereof  we  affix  our  signatures 

in  presence  of  two  witnesses.  r 

JAMES  W.DU  LANEY. 
CHARLES  F.  DU  LANEY. 

Witnesses: 
Charles  S.  Perry, 
Arthur  S.  Wheeler. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Benjamin  Franklin, 

of  Chicago,  in  the  county  of  Cook  and  State  of 
Illinois,  have  invented  certain  new  and  use- 

5  fnl  Improvements  in  Electric  Alarm  Attach- 
ments for  Clocks,  of  which  the  following  is  a 

full,  clear,  and  exact  description,  reference  be- 
ing had  to  the  accompanying  drawings,  form- 
ing a  part  of  this  specification,  in  which — 

io  Figure  1  is  a  front  elevation  of  a  clock  em- 
bodying the  features  of  my  invention,  the  base 

being  partly  in  section  to  show  the  battery 
and  bell.  Fig.  2  is  a  vertical  sectional  view 
of  the  clock-works,  in  which  the  battery  and 

IS  gong  are  shown,  with  their  electrical  connec- 
tions, in  diagram.  Fig.  3  is  an  enlarged  de- 

tail view,  partly  in  section,  of  a  portion  of  the 
clock -frame,  showing  my  improved  circuit 
maker  and  breaker.     Fig.  4  is  a  rear  view  of 

20  the  plate  upon  the  back  of  the  dial,  showing 
my  improved  circuit-closing  mechanism.  Fig. 
5  is  a  like  view  showing  the  parts  in  a  differ- 

ent position,  and  Fig.  G  is  a  like  view  showing 
the  parts  in  still  different  relative  positions. 

25  Corresponding  letters  of  reference  in  the 
different  figures  indicate  like  parts. 

The  general  object  of  my  invention  is  to  pro- 
vide an  electric  alarm  mechanism  which  may 

be  cheaply  and  simply  constructed  and  read- 
30  ily  applied  to  clocks  without  necessitating  a 

change  of  construction  in  the  latter. 
A  further  object  is  to  render  said  alarm 

mechanism  in  a  measure  automatic,  whereby 
it  may  require  no  winding  or  other  attention 

35  to  enable  it  to  sound  an  alarm  at  a  predeter- 
mined time.  Moreover,  I  desire  to  so  con- 
struct said  alarm  that  it  may  be  set  in  the 

most  simple  manner  and  caused  to  act  for  an 
indefinite  period  after  the  time  at  which  the 

40  alarm  commences  to  sound,  unless  the  electric 
circuit  is  sooner  br°ken  by  the   act  of   the 
user,  all  of  which  is  hereinafter  more  partic- 

ularly described  and  claimed. 
Referring  to  the  drawings,  a  indicates  an 

45  ordinary  clock-case,  within  which  is  placed 
the  frame  b  for  the  support  of  the  usual  clock 
mechanism.  The  dial  c,  which  is  formed  from 
sheet  metal,  is  connected  by  means  of  a  wire 
d,  Figs.  1  and  2,  with  one  pole  of  a  battery  e, 

50  which  by  preference  is  located  and  made  to 

55 

60 

conform  to  the  space  within  the  base  of  the 
clock.  To  the  opposite  pole  of  the  battery  is 
attached  a  wire/,  which  is  connected  with  a 
switch,  the  swinging  arm  g  of  which  (see  Figs. 
1  and  3)  is  adapted  to  be  brought  into  contact 
with  or  separated  from  a  metallic  rod  i,  one 
end  of  which  is  adjusted  to  project  through 
and  slide  loosely  within  the  case  a  of  the  clock, 
while  the  other  is  in  frictional  contact  with 

a  metal  disk  j,  mounted  upon  the  winding-ar- 
bor k.  The  rod  i  is  split  or  forked  at  the  end, 

which  is  connected  with  the  disk  j,  forming 

springs  i'  i',  which  clamp  the  disk  with  a  slight 
frictional  contact.  The  object  of  thus  con- 
nectiugthedisk  and  rod  is  to  enable  the  former  65 
by  its  rotation  to  slide  the  rod  outwardly  a 
given  distance  for  the  purpose  of  closing  an 
electric  circuit,  as  hereinafter  stated.  A  pin 
P,  Fig.  3,  serves  to  prevent  the  bar  from  being 
lifted  up  and  thrown  out  of  contact  with  the  70 

disk  as  the  latter  is  rotated,  while  a  stop  i3 
serves  to  limit  the  outward  movement  of  the 
rod.  Upon  the  outer  end  of  the  rod  i  is  a 
knob  m,  formed  from  vulcanite  or  other  insu- 

lating material,  a  portion  of  which  is  flush  75 
with  the  rod,  so  that  as  the  whole  is  moved 
back  and  forth  the  spring  or  arm  g  of  the 
switch  is  in  frictional  contact  either  with  the 

metal  or  insulating  material.  The  usual  elec- 
tric bell  n  is  interposed  in  the  electric  circuit,  80 

as  clearly  shown  in  Figs.  1  and  2.  The  clock- 
dial  c  is  separated  in  the  usual  way  from  the 
frame  b,  and  hence  the  electric  circuit  is  nor- 

mally open.  An  alarm-hand  o,  Figs.  1  and  2, 
is  loosely  attached  to  the  dial  by  means  of  an  85 

eyelet  0',  Fig.  2,  which  connects  said  hand 
with  a  metal  plate  p  upon  the  back  of  the  dial 
and  in  frictional  contact  therewith.  Upon  the 
plate  p,  Figs.  2,  4,  5,  and  6,  is  pivoted  a  collar 
q,  which  is  held  in  frictional  contact  with  the 

plate  p  by  means  of  a  spring q',  thus  enabling said  collar  to  maintain  any  given  position  in 
which  it  is  placed.  An  arm  (f  is  rigidly  at- 

tached to  or  formed  upon  the  collar  q  and  is 
provided  with  an  insulating  plate  or  point  cf 

upon  its  extremity.  A  light  spring  /■  is  also 
attached  to  said  collar,  to  the  end  of  which 

is  attached  a  metal  block  /•'  of  a  sufficient 
weight  that  when  the  spring  is  bent  and  sud- 

denly released  the  momentum  of  the  weight  100 

90 

95 
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/■'  will  overcome  the  friction  of  the  collar  upon 

the  plate  p  and  move  the  whole  in  the  direc- 
tion of  the  recoil.     An  arm  r2  is  preferably 

provided  upon   the  collar  q,  with  which  the 
5  spring  is  brought  into  con  tact  inits  recoil,  thus 

giving  the  weight  in  its  movement  a  more 

positive  action  upon  the  collar.     Stops  s  s' serve  to  limit  the  oscillatory  movement  of  the 
arms  and  collar  q. 

10       Attached  to  the  hour-hand  arbor  t  is  a  ra- 
dial arm  u,  which  is  adapted  to  engage  in  turn 

witli  the  insulated  point  q3  of  the  arm  cf  and 
also  with  the  weighted  block  r',  which  is  in- 

tended as  an  electric  contact-point  and  is  nor- 

15  mallyin  the  position  shown  in  Fig.  4.     Theob- 
jectof  these  two  pointed  arms — one  insulated 
and  the  other  not — is  to  enable  the  electric  cir- 

cuit to  be  closed  automatically  once  in  twenty- 
four  hours  by  the  revolution  of  the  hour  hand 

20  arbor  without  the  interposition  of  extra  gears 
or  other  mechanism.     The  hand  0  and  plate 
p  are  rigidly  attached  to  each  other  and  are 
relatively  so  adjusted  that  when  the  hand  0 
is  placed  upon  a  given  hour  the  arm   u  is 

25  brought  into  contact  with  the  point  r'  at  that 
time.     Assuming  the  point  r'  to  be  in  its 
normal  position,  as  shown  in  Fig.  4,  the  first 
revolution  of  the  hour-hand  arbor  causes  the 

arm  w  to  engage  the  insulated  point  qs  and 
30  move  it  from  the  position  shown  in  Fig.  4  to 

that  indicated  in  Fig.  5,  where  it  remains  for 
the  next  twelve  hours.     At  the  end  of  that 
time  the  arm  u  is  brought  into  contact  with 

the  point  r',  when  the  electric  circuit  is  closed 
35  and  the  alarm  is  sounded  until  the  point  r' 

slips  off  from  the  end  of  the  arm   u  or  until 
the  circuit  is  otherwise  broken,  as  hereinaf- 

ter stated.     The  pressure  of  the  arm  u  bends 

the  spring  r.and  as  soon  as  the  point r'  leaves 
40  the  end  of  the  arm  the  recoil  of  the  spring 

throws  said  weighted  contact-point  in  an  op- 
posite direction  with  such  force  that  its  mo- 

mentum overcomes  the  friction  of  the  collar 

q  and  moves  the  same  until  the  point?-'  isre- 
45  turned  to  its  normal  position,  as  shown  in  Fig. 

1.     Thus  it  will  be  seen  that  with  every  sec- 
ond revolution  of  the  hour-hand  a  contact  is 

made  with  the  point  r',  and  when  released 
said  point  is  automatically  returned  by  its 

50  own  momentum  to  its  initial  position,  which 
movement  may  be  repeated  indefinitely. 
When  constructed  as  shown,  it  is  obvious 

that  the  arm  11  and  point  r'  are  liable  to  re- 
main in  contact  for  several  minutes,  during 

55  which  time  the  alarm  is  caused  to  sound.  By 
pushing  in  the  rod  i  so  that  the  spring  g  is 
in  contact  with  the  insulated  portion  of  the 
knob  tin:  circuit  is  broken  and  remains  so 

until  the  point  r'  is  released;  but  before  an- 
no other  revolution  of  the  hour-hand  the  winding- 
arbor  /,•  will  have  moved  sufficient  to  push  out 
the  rod  i  tar  enough  to  again  bring  said  rod 
in  contact  with  the  spring  g,  and  thus  enable 
I  lie  circuit  to  he  again  closed  when  the  parts 

65  //  and  /''  are  in  contact.  The  advantage  of 
this  const  ruction  is  that  the  alarm  maybe 
caused  to  sound  for  a  long  time  if  necessary, 

or  it  may  be  stopped  at  will  by  breaking  the 
circuit  in  the  manner  stated.  If  from  any 
cause  it  is  desired  to  prevent  the  alarm  from  70 
sounding  at  all,  the  spring  or  switch  g  maybe 
moved  laterally  out  of  contact  with  the  rod  i 
or  the  insulating  material  thereon. 
My  i  m  proved  device  may  be  readily  attached 

to  any  clock  without  changing  its  construe-  75 
tion. 

Having   thus   described   my   invention,   I 

claim — 
1.  The  combination,  with  a  clock,  of  a  bat- 

tery electrically  connected  with  the  hour-hand  80 
arbor  and  dial,  respective^,  an  electric  bell 
interposed  in  circuit  therewith,  a  movable 
alarm-hand  having  a  metallic  connection  with 
the  diai,  contact-points  in  the  rear  of  said  dial, 
arranged  to  move  in  unison  with  and  to  bear  85 
a  fixed  relation  thereto,  and  an  arm  upon  the 
hour-hand  arbor  in  operative  proximity  to 
said  contact-points,  substantially  as  shown 
and  described. 

2.  The  combination,  with  a  clock,  of  a  bat-  90 
tery,  means  for  electrically  connecting  the 
same  with  the  hour-hand  arbor  and  dial,  re- 

spectively, an  electric  bell  interposed  in  cir- 
cuit with  said  battery,  an  alarm-hand  in  con- 

nection with  said  dial,  a  circuit  maker  and  95 
breaker  located  behind  and  in  metallic  con- 

nection with  said  dial,  an  arm  or  contact-point 
upon  the  hour-hand  arbor,  adapted  to  engage 
therewith,  a  disk  mounted  upon  the  winding- 
arbor,  a  sliding  rod  in  contact  therewith  in  100 
normal  circuit  with  the  battery,  and  an  insu- 

lating device  upon  said  rod,  whereby  a  change 
of  position  thereof  may  make  or  break  said 
electric  circuit,  substantially  as  shown  and 
described.  105 

3.  The  combination,  with  a  clock  having  a 
battery  and  electric  bell  normally  in  circuit 
with  the  dial  and  hour-hand  arbor  thereof,  of 
an  oscillatory  circuit  maker  and  breaker  in 
f fictional  contact  with  the  dial  and  provided  no 
with  radial  arms,  one  of  which  is  insulated  at 
its  end  and  the  other  of  which  consists  of  a 
metallic  weight  mounted  upon  a  spring,  means 
for  limiting  the  oscillatory  movement  of  said 

device,  an  arm  upon  the  hour-hand  ai'bor  in  115 
operative  proximity  to  said  arms,  and  an 
alarm-hand  in  metallic  connection  with  said 
dial,  substantially  as  shown  and  described. 

4.  The  combination,  with  a  clock  having  a 
battery  and  electric  bell  normally  in  circuit  120 
with  the  dial  and  hour-hand  arbor  thereof,  of 
an  alarm-hand  rigidly  connected  with  a  plate 
in  metallic  connection  with  the  back  of  the 

dial-plate,  an  oscillatory  circuit-making  de- 
vice, as  described,  in  frictional  contact  with  125 

said  plate,  and  a  metallic  arm  mounted  upon 
the  hour-hand  arbor  and  in  operative  proxim- 

ity to  said  circuit  making  and  breaking  de- 
vice, substantially  as  shown  and  described. 

5.  The  combination,  with  a  clock  having  a  130 
batteiy  and  electric  bell  normally  in  circuit 
with  the  dial  and  hour-hand  arbor  thereof,  of 
the  alarm-handle  0,  revoluble  plate  p  in  me- 

tallic contact  with  the  dial,  collar  q  in  resil- 
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ient  frictional  contact  with  said  plate,  insu- 
lated point  cf  and  weighted  metallic  point?"', 

attached  to  said  collar,  substantially  as  set 
forth,  means  for  limiting  the  oscillatory  move- 

5  ment  of  said  collar,  and  arm  u  in  operative 

proximity  to  said  points  g3  and  r',  substan- 
tially as  specified. 

G.  The  combination,  with  a  clock  having  its 
dial  and  hour-hand  arbor  in  electric  circuit 

10  with  a  battery  and  bell,  of  an  alarm-hand,  a 
revoluble  plate  connected  therewith  and  with 
the  dial,  an  oscillatory  circuit  making  and 
breaking  device  pivotally  mounted  upon  said 
plate,  provided  with  two  contact-points  pro- 

15  jecting  radially  from  its  axis,  one  of  said  con- 
tact-points being  insulated  and  the  other  con- 

sisting of  a  metallic  weight  connected  with  its 
axis  by  a  spring,  and  means  for  maintaining 
said  axis  in  frictional  contact  with  said  plate, 

20  stops  for  limiting  its  movement,  and  an  arm 
arranged  to  engage  said  points,  respectively, 
as  the  hour-hand  arbor  is  revolved,  substan- 

tially as  shown  and  described. 
7.  The  combination,  with  a  clock,  of  a  bat- 

25  tery,  means  for  electrically  connecting  the 
same  with  the  hour-hand  arbor  and  dial,  re- 

spectively, an  electric  bell  interposed  in  cir- 
cuit with  said  battery,  an  alarm-hand  attached 

to  said  dial,  an  oscillatory  circuit-maker  in 
connection  with  said  dial,  an  arm  upon  said  30 
hour-hand  arbor,  adjusted  to  engage  with  and 
actuate  said  circuit-maker,  a  disk  mounted 
upon  the  winding-arbor,  a  sliding  rod  in  fric- 

tional contact  therewith  and  having  an  insu- 
lating material  upon  its  outer  end,  and  the  35 

contact-spring  g,  substantially  as  specified. 
8.  The  combination,  in  an  electric  alarm  at- 

tachment for  clocks,  of  the  disk  j  and  rod  i, 
the  latter  being  provided  with  insulating  ma- 

terial upon  its  outer  end,  whereby  the  rotation  40 
of  said  disk  may  tend  to  maintain  said  rod 
normally  in  circuit  with  the  battery,  substan- 

tially as  specified. 
In  testimony  whereof  I  have  signed  this 

specification,  in  the  presence  of  two  subscrib-  45 
ing  witnesses,  this  20th  day  of  August,  A.  D. 1891. 

BENJAMIN  FRANKLIN. 

Witnesses: 
D.  II.  Fletcher, 
C.  11.  Beach. 
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United  States  Patent  Office. 

LUDWIG  GUNTIIER,  OF  SCIIWERIN,  GERMANY. 

TIMEPIECE  FOR  BOILING   EGGS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  477,252,  dated  June  21,  1892. 

Application  filed  August  12, 1891.    Serial  No.  402,450.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ludwig  Gunther,  en- 

gineer, of  Schwerin,  in  the  Grand  Dnchy  of 
Mecklenburg-Schwerin  and  German  Empire, 

5  have  invented  a  new  and  useful  Egg- Watch, 
of  which  the  following  is  a  specification,  ref- 

erence being  had  therein  to  the  accompany- 
ing drawings. 

This  invention  relates  to  an  egg-watch. 
io  The  object  of  the  present  invention,  as  rep- 

resented in  the  annexed  drawings,  is  to  show 
the  necessary  time  required  for  the  boiling 
of  eggs  used  as  human  food — such  as  hen- 
eggs,  duck-eggs,  turkey-eggs, and  plover-eggs. 

15  It  can  also  be  used  for  marking  the  time  re- 
quired for  cooking,  baking,  and  other  culinary 

time-measurements. 
In  the  annexed  drawings,  Figure  lis  a  front 

view  of  the  apparatus.     Fig.  2  is  a  side  view, 
20  and  Fig.  3  shows  the  apparatus  with  the  cover 

and  dial  removed.  These  three  figures  are  full 
size.     Fig.  4  shows  the  dial  double  full  size. 

In  the  case  A  there  is  an  ordinary  move- 
ment, which,  like  other  movements,  can  be 

25  wound  up  at  a.  By  means  of  the  movement 
the  hand  b  is  moved  round  the  dial  once  in 
ten  minutes.  In  the  casing  there  is  also  a 
small  lever  d,  movable  on  the  pin  c,  which 
bears  at  one  end  the  stop-pin   e  and  at  the 

30  other  end  the  pressing-pin/.  (See  Fig.  3.) 
The  stop-pin  e  extends  through  the  dial  at 
the  number  "10."  The  pin /extends  later- 
all}7  out  of  the  case.  The  lever  d  is  normally 
kept  in  the  position  shown  in  the  drawings 

35  by  means  of  the  spring  g.  The  object  of  the 
lever  arrangement  is  to  stop  the  hand  b,  so 
that  when  it  comes  against  the  stop-pin  e  it 
is  held  at  the  number  "  10."  If  the  pin  /is 
pressed, thehand  becomes  free  again,  gives  one 

40  turn,  and  again  stops  against  the  stop-pin  e. 
The  dial  B  is  divided  into  different  circular 

divisions,  which  for  easier  reference  can  be 
painted  in  different  colors.     The  outer  circle, 

in  which  the  incision  e',  Fig.  4,  for  the  stop-pin 
45  is  shown,  is  divided  into  ten  equal  parts  or 

minutes,  and  the  different  points  marked  with 

the  numbers  "  1,"  "2,"  "3,"  to"  10."  The  min- 
utes are  further  divided  into  halves.  The  sec- 
ond circle  shows  the  limits  within  which  the 

hand  lias  to  run  to  boil  the  eggs  of  domestic  50 
hens — namely,  to  the  first  arrow-point  if  they 
are  to  be  boiled  soft  and  to  the  second  if 
hard.  The  third  circle  shows  the  limits  to 
which  the  hand  has  to  reach  in  order  to  boil 

duck-eggs — namely,  to  the  first  arrow-point  if  55 
soft  and  to  the  second  if  hard.  In  the  same 

manner  the  fourth  and  fifth  circles  are  ar- 
ranged for  turkey  and  plover  eggs. 

It  is  obvious  that  the  apparatus  can  be  made 
in  the  form  of  a  watch  or  of  a  wall-clock.  The  60 

principle  is  the  same,  and  therefore  only  de- scribed here  in  one  form. 

The  use  of  the  egg-clock  according  to  this 
invention  has  great  advantages.  When  the 
eggs  are  placed  in  boiling  water, the  watch  is  65 
taken  in  the  hand,  and  by  pressing  the  pin/ 
the  hand  is  allowed  to  run  to  the  correspond- 

ing division  or  mark,  upon  reaching  which 
the  eggs  are  taken  out.  The  hand  will  always 

after  use  move  back  to  "10,"  and  the  watch  70 
is  again  ready  for  further  use. 
What  I  claim,  and  desire  to  secure  bj7  Let- 

ters Patent  of  the  United  States,  is — 
An  egg- watch  consisting  of  a  case,  a  move- 

ment having  a  single  hand  or  pointer,  a  stop  75 
mechanism  for  arresting  thehand  or  pointer 
when  the  latter  has  run  ten  minutes  and  com- 

pleted a  single  circle  around  the  dial,  and  a 
dial  having  an  outer  circle  divided  into  ten 
equal  parts  representing  ten  minutes  of  time  80 
and  subdivided  into  half-minutes  and  also 
having  a  series  of  inner  circles,  on  which  are 
placed  the  names  of  articles  to  be  cooked  and 
arrows  indicating  the  stages  of  cooking,  sub- 

stantially as  described.  85 
In  witness  whereof  I  have  hereunto  set  my 

hand  in  presence  of  two  witnesses. 

LUDWIG  GUNTHER. 
Witnesses: 

Paul  Fischer, 
Albert  Ityigsohn. 
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United  States  Patent  Office. 

LE  ROY  W.  BALDWIN,  OF  NEW  YORK,  N.  Y. 

TIME-LOCK   FOR  TOY   BANKS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  477,321,  dated  June  21,  1892. 

Application  filed  March  15,  1892.    Serial  No.  424,941.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Le  Roy  W.  Baldwin, 

acitizen  of  the  United  States,  residing  at  New 
York,  in  the  county  of  New  York  and  State  of 

5  New  York,  have  invented  certain  new  and  use- 
ful Improvements  in  Toy  Banks;  and  I  do 

hereby  declare  the  following  to  be  a  full,  clear, 
and  exact  description  of  the  invention,  such 
as  will  enableothersskilled  in  the  art  to  which 

io  it  appertains  to  make  and  use  the  same. 
My  invention  relates  to  that  class  of  mech- 

anism by  which  a  receptacle  for  coin  or  other 
things  may  be  locked  and  remain  locked  un- 

til the  expiration  of  a  certain  time  before  it 
15  can  be  opened. 

In  the  drawings,  Figure  1  is  a  vertical  sec- 
tion on  line  icccof  Fig.  2,  showing  a  portion  of 

a  clock-case  with  a  coin-receptacle  and  open- 
ing mechanism.     Fig.  2  is  a  plan  view  of  the 

20  same,  a  part  of  casing  being  broken  away. 
Fig.  3  is  a  detail  of  a  portion  of  the  back  of 
the  casing. 

The  invention  is  designed,  essentially,  as 
an  improvement  on  that  disclosed  in  the  ap- 

25  plication  of  William  G.  Spiegel,  filed  June 

*  6,  1891,  Serial  No.  396,420. 
Referring  to  the  mechanism  shown  in  the 

drawings,  1  is  a  casing  which  is  divided  by 
the  partitions  2  and  3  into  a  chamber  P,  in 

30  which  the  usual  train  of  clock  mechanism  is 

contained,  a  second  chamber  2a,  which  serves 
as  a  receptacle  for  money  of  various  kinds, 
and  a  third  chamber  3a,  which  contains  the 
opening  mechanism.     The  mainspring-shaft 

35  6  goes  through  the  three  chambers  and  the 
casing  1. 

In  the  clock-case  proper  is  the  clock-train  5, 
which  operates  the  hands  before  the  clock- 
face  over  which  the  glass  4  is  placed  in  the 

40  manner  common  and  well  understood. 
G  is  the  shaft  to  which  one  end  of  the  clock 

mainspring  25  is  attached,  from  which  shaft 
the  clock-train  is  driven  and  by  which  the 
spring  is  wound  up.     On  this    mainspring- 

45  shaft  is  the  flange  or  disk  7,  upon  which  is 
mounted  the  pawl  8  b}T  the  pivot  10.  This 
pawl  is  normally  held  against  the  stop  11  by 

the  weighted  end  8a  or  by  the  light  spring  9. 
The  pawl  8  engages  with  the  teeth  of  the  star- 

50  wheel  12  when  the  shaft  G  is  turned  in  the  di- 
rection indicated  by  the  arrow,  turning  the 

stai'-wheel  one  tooth  for  every  revolution  of 

the  shaft  in  the  direction  of  the  arrow,  but 
slipping  hy  when  turned  in  the  opposite  di- 

rection. 55 
On  the  same  shaft  13  as  the  star-wheel  12  and 

rigid  therewith  is  the  pinion  14,  which  meshes 
with  the  teeth  in  the  circumference  of  the  dial- 
wheel  15.  On  this  wheel  is  mounted  the  pin 

or  stop  16,  and  the  numbers  "1,"  "2,"  "3,"  "4,"  60 &c,  are  marked  one  for  every  two  teeth  on 
the  circumference.  The  door  2G,  opening  into 

the  chamber  2a,  has  hinges  27  and  a  spring- 
catch  18,  which  snaps  over  a  peg  or  projec- 

tion 19  and  locks  the  door  when  it  is  closed.  65 
When  the  catch  18  is  forced  down,  as  by  press- 

ure of  the  stop  16,  the  lock  is  released,  and 
the  spring  20  forces  the  door  open.  37  is  a 
slot,  through  which  money  may  be  deposited 
in  the  receptacle  2\  The  dial  15  revolves  70 
stiffly  on  the  arbor  24.  A  milled  head  24a 
enables  the  operator  to  set  the  dial. 

In  a  modified  form  of  my  invention  a  key- 
hole 17  (shown  in  dotted  lines,  Fig.  1)  is  cut 

in  the  dial  15,  and  another  keyhole  21  is  cut  75 
in  the  casing  1.  When  these  two  keyholes 
are  in  line,  the  key  23  majr  be  introduced,  and 
either  alone  or  in  conjunction  with  the  pin 
1G  acts  to  open  the  lock  in  a  manner  easily 
understood.  This  gives  a  positive  means  of  8c 
operating  the  locks. 

The  window  22  is  formed  in  the  back  of  the 
casing  1.  The  row  of  figures  shown  on  the 
dial  in  Fig.  3  pass  successively  behind  this 
window,  and  the  operator  can  adjust  the  dial  85 
so  that  the  figure  representing  the  number  of 
days  for  which  the  bank  is  to  be  set  will  ap- 

pear behind  the  window.  Then  as  the  mech- 
anism acts  from  day  to  day  the  remaining 

term  of  days  can  be  read  at  any  time,  and  no  90 
other  record  of  dates  is  necessary.  If  the 
modification  involving  the  key  is  used,  the 
numbers  read  through  the  window  will  tell 
the  operator  when  to  insert  the  key. 
The  method  of  operating  my  invention  is  95 

as  follows:  The  bank  being  open,  the  dial  15 
is  turned  around  until  the  figure  indicating 
the  number  of  days  for  which  it  is  to  be  set 
comes  opposite  the  window  22,  the  shaft  G 
having  first  been  turned,  so  that  the  pawl  8  100 
will  not  interfere  with  the  revolution  of  the 
star-wheel.  The  door  then  being  closed,  locks 
itself  and  cannot  be  unlocked  from  the  out- 

side.   Suppose  the  bank  is  set  for  ten  days, 
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then  every  night  when  the  clock  is  wound  up 
the  shaft  G  is  given  live  revolutions,  as  is  cus- 

tomary in  choap  clocks,  and  the  star-wheel  12 
is  turned  one  tooth  at  each  revolution  of  the 

5  disk  7,  or  five  in  all.  This  gives  the  pinion 
11  a  third  revolution  and  causes  it  to  pass 
two  teeth  of  the  dial- wheel  15.  After  the 
clock  has  run  twenty-four  hours  and  been 
wound  up  again  ten  times,  during  which  time 

io  ten  days  must  have  elapsed,  a  further  winding 
up  of  the  clock  will  force  the  pin  or  stop  16 
against  the  catch  18  and  release  the  lock,  so 
that  the  door  will  fly  open  and  the  contents 
of  the  bank  may  be  removed;  or,  as  before 

15  stated,  the  key  23  may  be  inserted  and  the 
lock  thus  opened. 

Either  the  dial  15  or  the  star-wheel  12  are 
so  mounted  that  while  moved  by  pressure  of 
the  hand  they  will  stay  where  placed  and  not 

20  turn  from  external  causes,  such  as  simply 
moving  the  clock  about.  It  is  evident  that 
the  motion  might  be  transmitted  from  any 
member  of  the  clock-train  other  than  the 
mainspring  without  departing  from  the  spirit 

25  of  mjr  invention  in  its  broadest  scope,  and 
that  any  adjustable  train  of  mechanism  and 
any  other  lock  might  be  used,  and  that  the  coin- 
receptacle  might  be  placed  at  the  back  or  top 
instead  of   the  middle  of  the  clock-casing. 

30  Moreover,  when  the  modification  involving 
the  key  23  is  used,  the  window  22  might  be 
dispensed  with  if  the  keyholes  were  large 
enough  so  that  the  operator  could  tell  by  look- 

ing in  them  when  they  were  in  line.     This  he 
35  could  easily  do,  as  they  would  so  come  into 

line  while  he  was  winding  the  clock. 
Having  therefore  described  my  invention, 

what  I  claim  as  new,  and  desire  to  protect  bjr 
Letters  Patent,  is — 

40       1.  The  combination  of  a  coin-receptacle,  a 

door  for  said  receptacle,  a  lock  on  said  door, 
an  adjustable  dial-plate  inclosed  in  the  same 
casing  with  said  receptacle,  a  keyhole  in  said 
plate,  a  keyhole  in  said  casing,  a  key  which 
may  be  inserted  to  open  the  lock  when  the  45 

two  keyholes  are  in  line,  a  clock-train  and 
gearing  conveying  motion  from  the  main- 

spring-shaft of  said  clock-train  to  said  dial, 
two  members  of  said  gearing  having  a  pawl- 
and-ratchet  connection  whereby  the  dial  is  50 
moved  when  the  main  shaft  is  turned  back- 

ward to  wind  up  the  clock,  but  not  when  the 
shaft  is  turned  forward  to  drive  the  clock- 
train,  substantially  as  described. 

2.  The  combination  of  a  coin-receptacle,  a  55 
door  for  said  receptacle,  a  lock  on  said  door, 
an  adjustable  dial-plate  inclosed  in  the  same 
casing  with  said  receptacle,  a  keyhole  in  said 
dial-plate,  a  keyhole  in  said  casing,  a   key 
which  may  be  inserted  to  open  the  lock  when  60 
the  two  keyholes  are  in  line,  a  clock-train  and 
gearing  conveying   motion  from   the  main- 

spring-shaft of  said  clock-train  to  said  dial, 
two  members  of  said  gearing  having  a  pawl- 
and-ratchet  connection  whereby  the  dial  is  65 
moved  when  the  main  shaft  is  turned  back- 

ward to  wind  up  the  clock,  but  not  when  the 
shaft  is  turned  forward   to  drive  the  clock- 
train,  together  with  a  window  in  the  casing 
through  which  the  figures  on  the  dial  may  be  70 
read  successively  as  the  dial  turns  and  its  po- 

sition thereby  determined,  substantially  as 
described. 

In  testimony  whereof  I  affix  my  signature  in 
the  presence  of  two  witnesses. 

LE 
Witnesses. 

A.  P.  Smith, 

J.  M.  Latto. 

ROY  W.  BALDWIN. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Algernon  S.  Keyser, 

a  citizen  of  the  United  States,  residing  in  the 
city  and  county  of  Philadelphia,  State  of 
Pennsylvania,  have  invented  a  new  and  use- 

ful Improvement  in  Clock  and  Compass  At- 
tachments to  Bicycles,  &c,  which  improve- 

ment is  fully  set  forth  in  the  following  speci- 
fication and  accompanying  drawings. 

My  invention  consists  of  an  attachment  to 
a  bicycle,  &c,  for  supporting  a  clock  or  com- 

pass, as  will  be  hereinafter  set  forth. 
Figure  1  represents  a  perspective  view  of  a 

clock  attachment  to  a  bicycle  embodying  my 
invention.  Fig.  2  represents  a  perspective 
view  of  a  modification. 

Similar  letters  of  reference  indicate  corre- 
sponding parts  in  the  two  figures. 

Referring  to  the  drawings,  A  designates 
a  sleeve,  in  which  the  steering -shaft  B  is 
mounted. 

C  designates  a  block,  to  which  is  pivoted  a 
yoke  D,  whose  crown  carries  the  set-screw  E. 
Rising  from  the  block  C  is  a  post  F,  on  which 
is  fitted  the  sleeve  G,  to  which  are  attached 
the  ears  of  a  knuckle  II,  the  opposite  ear 
whereof  is  secured  to  the  casing  of  a  clock  J, 
or  a  compass,  (shown  in  dotted  lines,)  if  so  de- 
si  red.  The  ears  of  the  knuckle  H  are  con- 

nected by  a  screw  K,  which  also  permits  the 
angular  adjustment  of  the  clock,  and  when 
tightened  retains  the  same  in  its  adjustment. 
The  yoke  and  block,  forming  together  a 
sleeve,  are  placed  over  the  sleeve  A  and  se- 

35  cured  thereto  by  means  of  the  screw  E,  it  be- 
ing seen  that  said  screw  and  block  are  on  op- 

posite sides  of  the  same,  whereby  the  block  is 
firmly  held  on  the  sleeve  and  the  clock  ac- 

cordingly sustained.  It  is  evident  that  the 
40  clock  may  be  vertically  adjusted  on  the  sleeve 

A  by  properly  moving  the  block  up  or  down 
thereon,  the  screw  E  being  previously  loos- 

ened and  afterward  tightened  when  the  ad- 
justment is  effected.  It  is  also  evident  that 

45  any  other  standard  of  a  bicycle  or  similar  ve- 
hicle— such  as  a  tricycle,  &c. — may  be  em- 

ployed to  sustain  the  clock;  but  the  sleeve  A 

is  preferred,  because  the  clock  maybe  thereby 
located  in  front  of  the  rider. 

In  Fig.  2  I  show  a  divided  sleeve  L  in  lieu  50 
of  the  block  C  and  yoke  D,  the  same  encir- 

cling the  sleeve  A,  similar  to  said  parts  C  D. 
At  the  rear  ends  of  the  sleeve  are  the  ears  of 
the  knuckle  H,  and  at  the  forward  ends  are 
ears  M,  through  which  is  passed  the  screw  N,  55 
by  which  said  sleeve  L  maybe  clamped  upon 
the  sleeve  A,  said  sleeve  L  permitting  the  ver- 

tical adjustment  of   the  clock   or  compass, 
while  the  knuckle  II  permits  the  angular  ad- 

justment of  the  latter,  as  in  the  previous  case.  60 
It  will  be  noticed  that  the  sleeve  G  is  split. 
Consequently  when  the  screw  K  is  tightened 
said  sleeve  is  compressed  on  the  post  F,  thus 
firmly  retaining  the  clock  or  compass  in  its 
vertical   adjustment.     When,   however,   the  65 
screw  is  loosened,  the  clock  may  be  removed 
from  said  post — a  feature  of  importance  when 
the  bicycle  is  not  in  use. 

In  referring  to  a  clock  I  include  therein  any 
suitable  timepiece.  70 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 1.  A  clock-support  for  a  bicycle,  consisting 
of  a  sleeve  adapted  to  embrace  the  standard  75 
of  a  bicycle,  means  for  holding  said  sleeve  in 
fixed  position,  a  post  on  said  sleeve,  a  sleeve 
fitting  on  said  post,  a  casing  connected  by  a 
knuckle  -  joint  with  said  latter  sleeve,  and 
clamping  means  for  securing  said  latter  sleeve  80 
and  said  casing  in  fixed  position,  said  parts 
being  combined  substantially  as  described. 

2.  A  sleeve  adjustable  on  a  bicycle-stand- 
ard and  having  a  post,  a  sleeve  with  ears  on 

said  post,  a  casing  with  a  knuckle-joint  con-  85 
nection  with  said  latter  sleeve,  and  a  screw 
for  clamping  said  latter  sleeve  and  joint,  said 
parts  being  combined  substantially  as  de- 
scribed. 

ALGERNON  S.  KEYSER. 

Witnesses: 
J  OHN  A.  WlEDERSHEIM, 
A.  P.  Jennings. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  477,448,  dated  June  21,  1892. 

Application  filed  October  2,  1890.    Serial  No.  366,845,    (No  model.)    Patented  in  Brazil  Jnly  1,  1890,  No.  886, 

To  all  whom  it  may  concern: 
Bo  it  known  that  I,  Joao  Lopes  Ferreira 

Pinto,  a  citizen  of  Brazil,  and  a  resident  of 
Rio  de  Janeiro,  Brazil,  have  invented  certain 

5  new  and  useful  Improvements  in  Automatic 
Indicating  Apparatus,  (for  which  I  have  ob- 

tained a  patent  in  Brazil,  dated  July  1,  1890, 
No.  8SG,)  of  which  the  following  is  a  specifica- tion. 

io  _ My  invention  relates  to  mechanism  for  in- 
dicating the  number  of  days  each  workman 

in  a  factory  or  other  establishment  has  been 
present  during  the  week,  fortnight,  or  month, 
as  the  case  may  be,  and  also  for  denoting  the 

IS  total  amount  of  salary  or  wages  due  said  work- 
man for  each  day  or  the  aggregate  pay  for  a 

given  number  of  days  of  labor. 
It  is  the  purpose  of  my  invention  to  pro- 

vide an  apparatus  of  this  character  whichshall 
20  be  automatic  in  action,  which  may  be  adapted 

to  the  use  of  any  number  of  workmen,  and  be 
operated  by  the  week,  fortnight,  or  month,  as 
the  case  may  be,  its  operation  depending  upon 
the  actual  presence  and  personal  act  of  the 

25  employe  and  being  controlled  in  such  manner 
as  to  effectually  prevent  fraud  by  over  indi- 
cations. 

To  these  ends  my  invention  consists  in  the 
novel  parts  and   new  combinations  of  parts 

35  hereinafter  fully  described,  and  then  pointed 
out  definitely  in  the  claims  which  follow  this 
specification. 

To  enable  others  skilled  in  the  art  to  make, 
construct,  and  use  my  said  invention,  I  will 

35  proceed todescribethesameindetail,reference 
being  had  to  the  accompanying  drawings,  in 
which — 

Figure  1  is  a  front   elevation  of  the  sight- 
plate  of  the  apparatus.    Fig.  2  is  a  perspec- 

40  live  view  of  the  workman's  register-plate. 
Fig.  3  is  a  perspective  view  of  the  inner  sup- 

porting-bracket, having  a  series  of  bearings 
for  levers.  Fig.  4  is  a  face  view,  upon  an  en- 

larged  scale,  of  one  of  the   ribbons  or  tapes 
45  having  a  graphical  division  into  substantially 

equal  parts.  Fig.  5  is  a  perspective  of  one  of 
the  washers  introduced  between  adjacent 
wheels  to  render  their  rotation  independent 
one  of  the  other.     Fig.  G  is  a  perspective  view 

50  of  the  key  of  the  rock-shaft  carrying  the  de- 
vices which  limit  and  arrest  the  movement  of 

the  wheels.     Fig.  7  is  a  perspective   view  of 

55 

I  part  of  the  front  wall  of  the  casing,  having  an 
outside  support  provided  with  a  series  of  bear- 

ings for  levers.  Fig.  8  is  a  side  elevation  of 
one  of  the  movement-transmitters  and  its  mov- 

able pawl.  Fig.  9  is  a  detail  perspective  view 
of  the  counter-weight  connected  to  the  inside 
lever.  Fig.  10  is  a  view,  partly  in  perspective 
and  partly  in  end  elevation,  of  the  rock-shaft  60 
and  the  limiting  and  arresting  devices  carried 
thereby.  Fig.  11  is  a  perspective  view  of  one 
of  the  levers  by  which  movement  is  transmit- 

ted by  the  workman  to  the  apparatus.  Fig. 
12  is  a  perspective  view  of  one  of  the  guides  65 
for  the  movement-transmitters.  Fig.  13  is  a 
perspective  view  of  one  of  the  intermediate 
levers.  Fig.  14  is  a  face  view  of  the  door  of 
the  apparatus.  Fig.  15  is  a  vertical  section 
of  the  apparatus  from  front  to  rear.  Fig.  16 
is  a  front  elevation  of  the  apparatus.  Fig.  17 
is  a  rear  elevation  of  the  same,  the  rear  wall  be- 

ing removed  and  the  tapes  being  taken  from 
the  wheels,  and  one  of  the  same  shown  in  face 
elevation  extended  in  Fig.  4.  Fig.  18  is  a 
view  of  the  side  wall  of  the  casing,  showing 

the  key-opening  and  the  limiting-stops  for 
the  key.  Fig.  19  is  a  detail  perspective  view 

of  the  workman's  register-plate,  having  iden- 
tifying-marks  thereon. 

In  the  said  drawings,  Figs,  lto  14,  inclusive, 
represent  the  parts  composing  an  indicating 
apparatus  adapted  for  five  workmen  and  ca- 

pable of  showing  the  daily  work  of  each  for 
thirty-one  days  of  work,  or  a  full  month,  to- 

gether with  the  respective  salaries  paid  and 
the  aggregate  amounts  due  each  day  as  the 
month  passes.  The  dimensions  of  the  appa- 

ratus may  be  even  less,  if  it  is  required,  to 
give  indications  for  a  fortnight  or  for  a  week. 
The  mechanical  operation  is  always  the 

same,  without  regard  to  the  difference  in  size 
of  the  parts,  the  alteration  in  the  dimension 
relating  onl}'  to  the  diameter  of  the  wheel  1, 
(shown  in  Fig.  15,)  since  this  diameter  con- 

trols the  extent  of  the  circumference,  which 
should  always  be  equal  to  the  length  of  the 
ribbon  shown  in  Fig.  4. 

In  the  accompanying  drawings,  the  refer- 
ence-numeral 1  indicates  each  one  of  a  series 

of  wheels  of  suitable  size,  each  of  which  is 
provided  upon  one  side  near  its  edge  with  a 
series  of  thirty-two  teeth  in  the  form  of  pins 
3,  having  flat  heads,  the  wheel  being  provided 
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with  a  notch  4,  in  which  the  extremities  5  of 
the  ribbon  are  neatly  fastened.  This  ribbon 
2  is  divided  into  thirty-two  equal  parts,  and 
in  the  rectangular  divisions  thus  formed  are 

5  imprinted  consecutively  the  numerals  "  1 "  to 
"31  "  to  denote  the  days  of  a  month.  The  thir- 

ty-second spaceof  the  ribbon  is  merely  a  blank 
or  zero  space,  which  forms  a  point  of  depart- 

ure in  reckoning.     In  the  first  space  contain- 
io  ing  the  numeral  "  1 "  is  printed  a  figure  or  fig- 

ures denoting  the  daily  salary  paid  to  the  em- 
ploye, whose  time  is  indicated  by  the  figures 

arranged  in  consecutive  order  on  said  ribbon, 
and  in  the  succeeding  spaces  are  printed  fig- 

15  ures  indicating  the  aggregate  of  salary  fall- 
ing due  from  day  to  day.  For  example,  if  it 

be  supposed  that  the  daily  pay  of  an  em- 
ploye is  six  dollars  per  diem,  then  the  numerals 

"6. 00"  will  appear  in  the  space  containing 
20  the  numeral  "  1,"  denoting  the  first  day  of  the 

month.  In  the  next  succeeding  space  will 

appear  the  numeral  "  2,"  indicatingthesecond 
day  of  the  month  or  the  second  of  work,  to- 

gether with  the  figures  "12.00,"  to  denote  the 
25  amount  due  for  two  days'  work,  and  so  on. 

The  two  series  of  numerals  may  be  distin- 
guished from  each  other  by  printing  the  two 

series  in  different  colors,  the  day's  work  be- 
ing marked  in  a  color  different  from  that 

30  which  represents  the  amount  of  salary,  the 
latter  being  preferably  black.  The  wheel  1 
or  a  series  of  similar  wheels,  with  ribbons  at- 

tached to  their  peripheries  and  marked  in 
the  manner  described,  the  salaries  being  equal 

35  to  or  different  from  each  other,  turn  upon  a 
common  axis  or  rigid  shaft  1%  fixed  at  its 
two  ends  in  the  frame  of  the  apparatus.  The 
wheels  are  separated  from  each  other  by  wash- 

ers 6,  rendering  their  rotation  entirely  inde- 
40  pendentof  one  another,  this  movement  being 

communicated  in  the  manner  following: 
The  inner  supporting-bracket  7  (shown  in 

F'g.  3)  is  attached  to  the  floor  of  the  appara- 
tus, as  shown  in  Fig.  15,  and  the  intermediate 

45  levers  8  (shown  in  Fig.  15)  rest  upon  it  in 
notches  9,  being  fulcrumed  upon  pins  10, 
which  have  bearing  upon  the  parts  12  and  13, 
which  rise  from  the  bracket  7,  as  shown  in 
Fig.  3.     To  each  of  the  levers  S  is  attached  a 

50  counterpoise  14,  (shown  in  Fig.  9,)  the  head 
of  which  lies  in  a  notch  15,  formed  in  the 
lower  face  of  each  lever  8  at  or  near  its  front 
end,  as  shown  in  Figs.  13  and  15.  The  front 
ends  of  said  levers  are  connected  by  links  1G 

55  to  the  ends  of  a  series  of  exterior  levers  18, 
each  of  which  is  provided  for  such  purpose 
witli  the  notch  17,  as  shown  in  Fig.  11.  These 
outside  levers  IS  rest  upon  an  external  sup- 

port 19.    (Shown  in  Figs.  7,  15,  and  1G.)    The 
60  external  support  is  provided  with  the  hori- 

zontal outwardly-projecting  stops  19a,ref erred 
to  below.  The  levers  18  are  provided  with 
fulcrum-pins  20,  which  rest  in  slots  in  the  in- 

ner faces  of  the  parts  21,  formed  in  the  sup- 
65  ports  19,  which  form  the  bearings  or  points 

of  support.     Said  support  19  is  chamfered  at 

the  points  22  to  permit  the  exterior  levers  to 
be  easily  inclined.     (See  Fig.  7.) 

The  reference-numeral  23  denotes  what  may 

be  termed  the  "workman's  register-plate."  70 
(Shown  in  Figs.  2  and  19.)    This  plate,  which 
eonsistsof  a  tlatstrip of  metal  havingoneedge 
bent  at  right  angles  thereto  to  form  a  narrow 

flange  24  and  theotherendbentinsimilar  man- 
ner to  form  a  more  extended  flange  27,  is  insert-  75 

ed  with  its  flanged  end  24  in  the  notch  or  rab- 
bet 25  (see  Fig.  11)  in  the  upper  face  of  the 

end  of  the  exterior  lever  18,  as  shown  in  Figs. 
15  and  18.  and  its  flange  27  is  fitted  in  a  seat 
28  in  a  series  of  stops  19%  which  project  hori-  80 
zontally  outward  from  the  external  support 
19  and  lie  directly  beneath  the  outside  levers 
18  in  such  a  manner  that  when  the  register- 
plate  23  is  once  in  its  place  the  two  levers  8 
and  18  are  maintained  each  in  its  own  place  85 
in  a  horizontal  position.    When  the  workmen 
return  daily  to  their  work,  each  will  remove 
the  register-plate  23  which  belongs  to  him 
and  which  is  indicated  by  the  register-number 
marked  upon  it,  whereupon  the  released  lever  90 
18,  actuated  by  gravity  by  reason  of  the  coun- 

ter-weights 1-1,  will  assume  an  inclined  posi- 
tion, its  outer  end  being  raised,  one  of  said 

levers  being  so  shown  in  Fig.  18.     It  is  this 
latter  movement  which  gives  rotation  to  the  95 
wheel  1  through  a  transmitter  29,  Figs.  8  and 
15,  having  a  movable  pawl  30,  pivotally  con- 

nected to  the  said  transmitter.     The  pawl  30 
is  provided  with  a  notch  or  angular  seat,  and 
the  pawl  is  so  located  that  this  notch  is  adapt-  1 00 
ed  to  engage  one  of  the  lateral  teeth  3  of  the 
wheel  1,  and  as  the  transmitter  29  and  pawl 
30  rise  cause  said  wheel  to  advance  a  single 
step  or  so  far  as  is  necessary  to  bring  into  view 
the  next  succeeding  space  upon  the  ribbon  2.  105 
When  leaving  the  factory,  each  workman  re- 

places his  registry-plate  23  in  its  place  in  the 
apparatus,  therebj7  causing  the  transmitter 
shown  in  Figs.  8  and  15  to  descend  without 
moving  the  wheel,  the  pawl  30  thereon  falling  1 10 
in  such  a  manner  that  it  engages  the  tooth  or 
pin  3  immediately  beneath  that  one  upon  the 
wheel  with  which  it  previously  had  operative 
engagement  in  readiness  for  a  repetition  of 
the  movement  upon  the  next  removal  of  the  115 
registry -plate.     The  transmitter  carrying  the 
pawl  is  maintained  in  position  and  allowed  to 
move  by  two  guides  33,  (shown  in  Figs.  12  and 
15,)  attached  to  the  frame  in  such  a  manner 
that  the  said  transmitter  may  move  in  the  rect-  120 
angular  opening  in  the  two  guides  33. 

In  order  that  the  wheel  may  move  only  a 
single  step  each  day  and  to  avoid  fraud,  I 
have  placed  upon  the  upper  and  rearward 
part  of  the  apparatus,  nearly  in  the  plane  of  125 
the  transmitters,  a  rock-shaft  36,  (shown  in 
detail  in  Fig.  10,)  said  rock-shaft  being  fur- 

nished with  limitingor  arresting-arms 37, cor- 
responding in  number  with  the  wheels  1  and 

arranged  to  lie  beside  the  latter  and  over  the  130 
pins  3.  Upon  the  ends  of  these  arms  are 
formed  short  pins  38,  standing  at  or  about  a 
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right  angle  with  said  arms  and  extending 
downward  toward  the  pins  3.  On  tho  lower 
side  of  the  rock-shaft  are  formed  or  mounted 

short  points  38a,  which  hang  almost  perpen- 
5  dicularly,  as  shown  in  Figs.  10  and  15. 

In  the  drawings  the  positions  of  the  arms 

37,  pins  38,  and  arms  38a  are  shown  in  the  po- 
sition thej'  occupy  when  the  workman  has  re- 

moved the  registering- plate  and  the  wheel 
io  has  been  moved  to  give  him  credit  for  work 

for  a  day  or  other  period.  When  the  arms  arc 
in  this  position,  the  wheel  cannot  be  turned 
further  by  the  workman  until  the  employer, 
manager,  or  other  person  having  possession 

15  of  the  key  hereinafter  referred  to  has  ad- 
justed the  arms.  In  the  side  wall  of  the  ap- 

paratus (see  Fig.  18)  an  orifice  39  is  formed 
substantially  in  line  with  the  axis  of  the  rock- 
shaft  3G  and  registering  with  an  opening  40 

20  in  the  end  of  said  shaft.  Into  this  opening 
the  triangular  portion  of  akey40a  may  be  in- 

serted and  caused  to  describe  a  limited  arc  of 
movement  between  the  stops  41  and  42,  Figs. 
17  and  18.     When  this  key  is  turned  in  the 

25  proper  direction,  the  short  pins  38  of  the  arms 
37  are  raised  out  of  the  path  of  the  pins  3  and 

at  the  same  time  the  arms  38a  are  swung  in 
the  arc  of  a  circle  and  push  the  pins  3  with 
which  they  are  in   contact  a  very  short  dis- 

30  tance,  equal  to  the  diameter  of  the  pins  3. 
The  key  is  then  turned  in  the  opposite  direc- 

tion, swinging  the  arms  38a  out  of  the  path  of 
the  pins  3  and  throwing  the  short  pins  38  of 
the  arms  37  down  into  the  path  of  said  pins 

35  3,  when  it  will  be  found  that  the  said  pins  38 
will  be  upon  the  side  of  the  pins  3  opposite 
that  which  they  occupy  in  the  drawings.  The 
wheels  1  are  then  capable  of  being  moved  to 
indicate  another  period  of  labor  upon  the  re- 

40  moval  of  their  respective  woi'kman's  register- 
plates.  It  is  designed  that  only  the  employer 
or  his  manager  shall  have  possession  of  the 
key  40%  thus  affording  a  prevention  against 
fraud. 

45  There  is  in  front  of  the  apparatus  a  door 
43  opening  upon  hinges  44  and  having  a  large 
rectangular  opening  45,  in  which  is  placed 
the  sight-plate  4G,  shown  in  Figs.  1  and  1G. 
This  door  may  be  opened  for  substituting  new 

50  ribbons  when  there  is  a  change  in  salaries, 
and  with  the  external  support  19  it  completes 
the  outer  face  or  front  wall  of  the  apparatus 
and  upon  its  upper  part  it  may  bear  the  name 
of  the  factory.     In  order  that  the  workmen 

55  may  know  the  tape  upon  which  their  wages 
is  indicated  any  suitable  system  maybe  adopt- 

ed— as,  for  example,  the  workmen  maybe  di- 
vided into  classes,  and  each  workman  have 

applied  to  him  a  particular  number  in  that 
60  class.  In  using  such  classification  it  would 

be  convenient  to  apportion  a  certain  number 
of  wheels  and  levers  to  each  class,  the  wheels 
and  levers  for  each  class  being  suitably  indi- 

cated, as  in  the  drawings  where  the  casing  is 

65  marked  off  for  two  classes,  as  "  1st  CI."  for  class 
one  and  "2d  CI."  for  class  two,  and  each  lever  in  J 

each  class  would  have  a  suitable  designation, 
as  "1,"  "  2,"  "  3,"  &c.  Tho  workmen  in  each 
class  would,  as  stated,  bo  given  a  number  in  his 
class,  as  "No.  1,"  "No.  2,"  &c.  It  will  readily  70 
be  seen  that  in  this  manner  mistake  upon  the 
part  of  the  workmen  would  rarely  occur. 
Workman  No.  1  in  class  2  would  know  that 
the  lever  to  which  the  register-plate  bearing 
the  mark  illustrated  by  Fig.  19  is  attached  75 
operates  the  wheel  which  accounts  his  wages, 
and  he  would  take  it  from  and  return  it  to 
lever  No.  1  in  class  2.  It  is  obvious  that  other 
systems  could  be  adopted. 

In  case  it  is  desired  to  indicate  fractions  of  80 
days  with  a  corresponding  salary  it  will  be 
necessary  to  increase  the  number  of  teeth  in 
the  wheel  with  pins  and  to  graduate  the  ribbon 
in  a  manner  proportioned  thereto. 
When  it  is  required  to  indicate  the  fractions  85 

of  a  day  less  than  half  a  day,  it  will  be  found 
convenient  to  apply  to  the  cylinder  a  small 
clock-movement  to  render  the  operation  au- tomatic. 

Having  thus  described  my  invention,  what  90 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 1.  An  automatic  indicator  for  industrial  es- 
tablishments adapted  to  show  with  precision 

the  number  of  days  of  work  and  the  salary  95 
corresponding  thereto,  the  same  consisting  of 
awheel  having  laterally-projecting  pins  and 
provided  upon  its  periphery  with  a  ribbon 
divided  into  spaces  containing  figures  indi- 

cating the  days  of  successive  work  and  the  in-  100 
crease  or  aggregate  of  salary  due  each  suc- 

cessive day  of  work,  a  transmitter  carrying  a 

pawl  engaging  said  pins,  an  intermediate  le- 
ver connected  with  the  transmitter  and  hav- 
ing a  counterpoise  or  weight,  an  exterior  le-  10s 

ver  connected  to  the  weighted  end  of  the  in- 
terior lever,  and  a  double-flanged  register- 

plate  connecting  the  outer  end  of  the  exterior 
lever  with  a  rigid  stop  beneath  the  same,  sub- 

stantially as  described,  no 
2.  In  an  automatic  indicator,  such  as  that 

hereinbefore  described,  the  combination,  with 

a  wheel  indicating  the  days  of  work  in  suc- 
cession and  the  aggregate  of  salary  due  each 

successive  day  of  work,  of  moans  for  giv-  115 
ing  intermittent  movement  to  said  wheel,  an 
exterior  lever  to  impart  such  movement,  a 

workman's  registry-plate  adapted  to  be  re- 
moved at  the  beginning  of  work  and  replaced 

at  discontinuance  thereof,  said  plate  consist-  120 
ing  of  two  parallel  flanges,  connected  by  a 
face-plate,  said  plate  being  adapted  to  main- 

tain the  exterior  lever  and  the  operating  de- 
vices in  readiness  for  operative  movement, 

and  when  removed  to  release  the  exterior  or  125 
operating  lever  of  the  device,  substantially  as 
described. 

3.  In  an  automatic  indicator,  the  combina- 
tion, with  a  series  of  intermediate  levers  hav- 

ing weights  at  their  ends,  of  a  series  of  pawl-  130 
carrying  transmitters,  a  corresponding  series 
of  wheels,  upon  the  flat  faces  of  which  on  one 
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side  are  arranged  pins,  wit li  which  the  pawls 
of  the  transmitters  are  adapted  to  engage, 
each  wheel  being  provided  on  its  edge  with  a 
ribbon  having  spaces  containing  numerals, 

5  substantially  as  described,  external  levers  ful- 
crnmed  upon  an  exterior  support  having  a 
series  of  outwardly-projecting  stops  lying  be- 

neath the  ends  of  the  exterior  levers,  which 
are  linked  to  the  weighted  ends  of  the  levers, 

10  and  a  corresponding  series  of  registry-plates, 
each  having  two  parallel  unequal  flanges,  one 
engaging  the  end  of  the  external  lever  and 
the  other  the  stop  beneath  it,  said  flanges  be- 

ing connected  by  a  face-plate,  substantially 
15  as  described. 

I.  In  an  automatic  indicator  of  the  kind  de- 
scribed, the  combination,  with  a  wheel  hav- 

ing a  spaced  and  printed  ribbon  upon  its  edge 
and  provided  with  a  circular  series  of  lateral 

20  pins,  of  means,  substantially  as  described,  for 
intermittingly  advancing  said  wheel,  a  rock- 

shaft  having  an  opening  in  its  end  to  admit 
the  angular  end  of  the  key,  said  shaft  being 
provided  with  radial  arms  having  depending 
stops  upon  their  ends  adapted  to  engage  the  25 
pins  on  the  wheel,  and  with  shorter  arms 
hanging  from  the  lower  side  of  said  rock- 
shaft,  a  pawl-carrying  transmitter,  a  weighted 
lever  pivoted  thereto,  a  second  lever  con- 

nected to  one  end  of  the  first  and  having  its  30 
power  end  outside  a  casing  inclosing  the  parts 
above  a  rigid  stop,  and  a  register-plate  pro- 

vided with  flanges  at  its  ends  to  engage  said 
stop  and  lever,  substantially  as  described. 

In  witness  whereof  I  have  hereunto  signed  35 
my  name  in  the  presence  of  two  subscribing 
witnesses. 

JOAO  LOPES  FERREIRA  PINTO. 

Witnesses: 
Jules  Giraud, 
A.  Bailly. 
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GUY  E.  IIOLLIS,  OF  BENTON  HARBOR,  MICHIGAN. 

CLOCK-HAND   REMOVER. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  478,009,  dated  June  28, 1892. 

Application  filed  August  24,  1891.    Serial  No.  403,623.    (No  model.) 

To  all  whom  it  may  concern; 
Be  it  known  that  I,  Guy  E.  Hollis,  a  citizen 

of  the  United  States,  and  a  resident  of  Benton 
Harbor,  in  the  county  of  Berrien  and  State  of 

5  Michigan,  have  invented  certain  new  and  use- 
ful Improvements  in  Clock-Hand  Removers; 

and  I  do  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art  to 

to  which  it  appertains  to  make  and  use  the  same, 
referencebein^hadtotheaecompanyingdraw- 
ings,and  to  letters  of  reference  marked  there- 

on, which  form  a  part  of  this  specification. 
Figure  1  of  the  drawings  is  a  perspective 

15  view,  and  Fig.  2  is  a  vertical  longitudinal  sec- 
tion. 

This  invention  has  relation  to  tools  for  re- 
moving hands  from  clocks,  the  object  being 

to  provide  a  tool  of  this  character  hy  the  use 
20  of  which  the  clock-hands  maybe  readily  and 

quickly  removed  without  injury  thereto  or  to 
the  clock;  and  the  invention  consists  in  the 
novel  construction  and  combination  of  parts, 
as  hereinafter  described,  and  pointed  out  in 

25  the  claim. 
In  the  accompanying  drawings,  the  letter 

A  designates  the  upper  jaw,  and  B  the  lower 
jaw,  each  of  which  is  provided  with  the 
curved  handle  extensions  a  a.     The  upper 

30  surface  of  the  lower  jaw  is  provided  with  a 
perforated  lug  or  projection  b,  which  loosely 
engages  a  socket  or  seat  formed  in  the  under- 

side of  the  upper  jaw.  A  pin  c,  passing 
through  perforations  in  the  side  walls  of  and 

35  intersecting  this  slot  and  also  engaging  the 
perforation  of  lug  b,  forms  a  pivotal  connec- 

tion between  the  jaws.  At  their  forward  ends 
the  upper  and  lower  jaws  are  provided  with 
the  coincident  V-shaped  recesses  or  slots  d, 

40  forming  the  claws  of  the  tool.  The  points  of 
these  claws  on  both  jaws  are  slightly  turned 
up.     The  upper  jaw  on  its  upper  surface  near 

its  upper  end  is  reduced  in  thickness,  as 

shown  at/.  Between  the  handle  portions  a  a' 
is  intei-posed  a  spring  G.  45 

In  operation  the  device  is  applied  to  a  clock- 
dial  with  the  lower  jaw  bearing  thereon,  the 
V-shaped  coincident  recesses  in  the  claws  en- 

gaging the  post  or  stem.  The  handles  of  the 
jaws  are  then  pressed  toward  each  other,  50 
causing  the  claws  to  open  or  move  away  from 
each  other,  and  consequently  forcing  the 
hands  from  their  seats.  In  this  manner  a  firm 
easy  action  is  obtained  as  the  lower  claw 
takes  a  bearing  on  the  dial,  while  the  upper  55 
claw  bears  against  the  hand,  the  spring  G 
which  normally  holds  the  claws  together  be- 

ing compressed  and  serving  to  prevent  any 
sudden  movement  or  jerk  which  would  be 
likely  to  injure  the  face  or  hands  or  strain  60 
the  post. 
Having  thus  described  this  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 
In  a  watchmaker's  tool,  the  combination,  65 

with  a  lower  member  or  jaw  having  a  lug  or 
projection   on   its  upper  face,  of  an  upper 
member  or  jaw  having  a  socket  in  its  lower 
face  pivotally  engaged  by  said  lug  or  projec- 

tion, a  pivot-pin  extending  through  said  lug  70 
or  projection  and   through  the  socket  and 
forming  a  connection  between  said  members 
or  jaws,  whereby  when  their  handle  portions 
are  brought  together  their  claw  portions  are 
spread,  coincident  V-shaped  recesses  in  the  75 
forward  ends  of  said  jaws,  and  aspringseated 
between  said  members  at  the  rear  of  their 
pivotal  connection,  substantially  as  specified. 

In  testimony  whereof  I  affix  my  signature  in 
nresence  of  two  witnesses. 

GUY  E.  IIOLLIS. 
Witnesses: 

Chas.  Foster, 
Fred.  Callester. 
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GEORGE  C.  DARCTIE,  OF  CHICAGO,  ILLINOIS. 

ELECTRIC  ALARM-CLOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  478,155,  dated  July  5,  1892. 

Application  filed  June  1,  1891.    Serial  No,  394,626.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  C.  Darche,  a 

citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of  Illi- 

5  nois,  have  invented  certain  new  and  useful 
Improvements  in  Electee  Alarm  -  Clocks, 
which  is  fully  set  forth  in  the  following  speci- 

fication, reference  being  had  to  the  accompa- 
nying drawings,  in  which — 

io  Figure  1  represents  a  front  elevation  of  a 
clock  embodying  my  improvements  with  parts 
broken  away;  Fig.  2,  a  rear  elevation  of  the 
upper  portion  of  the  door  at  the  front  of  the 
clock;  Fig.  3,  a  detail  plan  section  taken  on 

15  the  line  3  3  of  Fig.  1;  Fig.  4,  a  front  elevation 
of  Fig.  3;  Fig.  5,  a  detail  section  taken  on  the 
line  5  5  of  Fig.  4;  Fig.  6,  a  front  elevation  of 
the  contact  gear-wheel  detached;  Fig.  7, a 
similar  view  of  the  vulcanized  disk  applied 

20  to  the  front  of  said  wheel;  Fig.  8,  a  similar 
view  of  a  second  disk  applied  to  the  front  of 
the  disk,  Fig.  7;  Fig.  9,  a  similar  view  of  the 
outside  or  carrying  disk  applied  to  the  former; 
Fig.  10,  a  plan  section  of  said  wheel  and  disk 

25  attached;  Fig.  11,  a  front  elevation  of  a  clock 
embodying  my  invention  in  a  modified  form 
for  an  eight-day  clock;  Fig.  12,  a  rear  eleva- 

tion of  the  upper  part  of  the  door  in  Fig.  11; 
and  Fig.  13,  a  detail  vertical  section  taken  on 

30  the  line  13  13  of  Fig.  12,  looking  in  the  direc- 
tion of  the  arrow. 

My  invention  relates  to  electrical  alarm- 
clocks—  hat  is,  clocks  in  which  the  alarm  is 
operates  by  an  electrical  current  obtained  by 

35  the  closing  of  the  circuit  with  the  battery  at 
any  selected  moment  by  means  of  devices  op- 

erated by  the  ordinary  clock-work,  these  de- 
vices being  of  course  adjustable,  so  as  to  ac- 

curately fix  the  time  at  which  the  alarm  shall 
40  be  sounded.  My  improvements  relate  to  these 

controllable  and  adjustable  devices  for  clos- 
ing the  circuit  in  connection  with  an  alarm 

device  which  is  thus  put  in  operation,  and  I 

•will  proceed  to  describe  in  detail  the  construc- 
45  tion  and  operation  of  a  clock  mechanism  in 

which  I  have  embodied  my  invention  in  one 
practical  way,  and  will  then  point  out  more 
definitely  in  claims  the  particular  improve- 

ments which  I  believe  to  be  new  and  wish  to 
50  secure  by  Letters  Patent. 

Most  parts  of  the  clock  are  of  known  ordi- 
nary construction  and  will  not  be  described, 

except  so  far  as  may  be  necessary  for  an  un- 
derstanding of  the  operation  of  my  improve- 

ments. 55 
In  the  drawings,  A  represents  the  clock-case, 

the  front  of  which  is  closed  by  a  door  a,  hung 

on  hinges  a'.  The  clock-work  is  arranged  in 
the  upper  part  of  the  case,  while  in  the  lower 
part  is  closed  a  battery  B.  At  one  side  of  the  60 
case  is  au  electric  switch  C,  and  a  bell  or  other 
alarm  device  D  is  arranged  at  the  top  of  the 
clock  over  the  works.  The  frame  E  for  the 

clock  -  works  is  covered  by  the  usual  dial- 
plate  E'.  65 

In  the  construction  shown  in  Fig.  1  and  the 
figures  pertaining  thereto  one  pole  of  the  bat- 

tery is  connected  by  a  wire  b  to  one  of  the 
hinges  of  the  door,  which  is  in  turn  connected 

by  wire  b'  with  the  frame  of  the  works.  70 
The  other  pole  of  the  battery  is  connected  by 
wire  b2  with  the  switch,  from  which  a  wire  b3 
also  leads  to  the  alarm.  The  alarm  is  also 

connected  by  another  wire  64  to  the  frame  E, 
the  attachment  to  the  latter,  however,  being  75 
made  to  a  post  e,  which  is  insulated  from  the 
frame.  The  hour-hand  shaft  F  is  mounted  in 
the  clock-works  frame,  as  usual,  and  projects 
therefrom  at  the  front  to  receive  the  hour- 
hand  /.  The  circuit  is  closed  by  devices  on  80 
the  hour-hand  shaft  or  on  a  shaft  or  wheel 
driven  by  this  shaft,  so  as  to  move  in  harmony 
therewith.  The  latter  arrangement  is  the  one 
illustrated  by  Figs.  1  to  10,  which  I  will  now 
describe.  85 
A  shaft  G  is  mounted  in  the  clock-work 

frame  at  one  side  thereof  and,  as  shown  in  the 
drawings,  a  little  higher  than  the  hour-shaft. 
This  shaft  is  normally  stationary,  but  is  not 
fixed.  It  may  be  turned  in  its  bearings  by  90 
means  of  a  small  head  g  on  its  rear  end  at  the 
back  of  the  clock,  through  which  it  projects. 
The  shaft  is  held  by  friction  in  its  bearings, 
however,  so  as  not  to  be  turned  easily.  A  pin 
cf  is  fastened  to  the  front  end  of  this  shaft,  95 
which  projects  out  beyond  the  front  of  the 
frame  E,  the  pin  being  arranged  radially  or  at 
right  angles  to  the  shaft.  On  this  shaft,  in 
front  of  the  frame,  there  is  also  mounted 
loosely  a  gear-wheel  II,  which  carries  the  100 
traveling  contact,  and  so  may  be  called  the 
"contact-wheel."  Immediately  in  front  of  this 
gear-wheel  there  is  a  thin  disk  I,  of  vulcan- 

ized fiber  or  any  other  suitable  non-conduct- 
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ing  material.     This  disk  is  fastened  to  the 

wheel  by  providing  it  with  two  small  aper- 
tures i. arranged  in  line  with  the  central  open- 

ing i'  for  the  shaft.     Two  of  the  spokes  h  of 
5  the  wheel  II  are  severed  at  their  outer  ends, 

as  seen  in  Fig.  6,  and  these  ends  are  bent  out, 

passed  through   the  slots  in  the  disk  I,  and 
then  turned  down  so  as  to  secure  the  latter  to 
the  wheel,  as  seen  in  Fig.  \0. 

io       A  metal  disk  J  is  applied  in  front  of  the 

disk  I.     This  disk  constitutes  the  contact  de- 
vice, which  is  connected  with  the  post  e.     It 

must,  therefore,  be  insulated  from  the  shaft. 
To  accomplish  this  the  disk  is  provided  with 

?5  a  long  wide  slot  j,  extending  almost  across  it, 
which  is  so  much  wider  than  the  diameter  of 

the  shaft  that  when  applied  to  the  latter  there 

is  provision  for  a  washer  j',  of  non-conduct- 
ing material,  which  sets  within   the  slot,  as 

20  seen  in  Fig.  5.     The  projecting  bent  ends  of 
the  wheel-spokes  will  be  received  in  the  slot 
between    the    outer  ends   thereof    and    the 
washer,  and  so  all  contact  with  these  metallic 
points  will  be  obviated,  as  seen  in  Fig.  5.     On 

25  the  outer  face  of  this  disk  there  is  a  short 
metal  point  or  projection  f,  arranged  at  the 
edge  of  the  disk  and  standing  out  directly 
therefrom.     This  may  be  a  thin  piece  of  plati- 

num or  any  other  metal  suitable  for  making 
30  contact. 

Immediately  in  front  of  the  metal  disk  J 
there  is  applied  another  insulating-disk  K, 
which  may  be  of  the  material  already  men- 

tioned for  the  disklorany  other  suitable  ma- 
35  terial.     This  disk  is  provided  at  one  edge  with 

a  short  radial  slot  7c,  which  receives  the  con- 
tact-point./2, that  must  project  out  beyond  the 

disk  for  the  purpose  of  making  contact  on  the 
outside  thereof.     On  the  outside  of  the  disk 

40  K  are  suitable  washers  h',  and  these  parts  are 
all  held  together  and  upon  the  shaft  by  any 
suitable  device.     In  the  drawings  this  device 

is  the  pin  itself  g',  which,  as  here  shown, acts 
as  a  kind  of  linchpin.     It  will  be  seen  from 

45  this  description  that  the  metal  disk  J  is  en- 
tirely insulated  from  the  shaft  or  any  of  the 

metallic  parts  connected   therewith,  except 

when  the  contact-point  j'  is  brought  into  con- 
tact with  the  pin  g'.     The  pin  is  projected 

50  outward  radially,  so  as  to  extend  in  the  path 
of  this  contact-point  as  it  is  revolved  with  the 
wheel,  the  point   itself  acting  as  a  kind  of 
wiper  to  make  aud  retain  contact  with  the 
pin  as  it  passes  by  it. 

5  5       Connection  between  the  metallic  disk  I  aud 
the  post  eisobtainedby  meansof  a  short  elas- 

tic wire  L,  which  is  fastened  at  one  end  to  the 
post,  while  its  other  end   is  left  free  and  is 
brought  to  rest  upon  the  top  of  the  disk  and 

60  is  held  under  sufficient  tension  to  always  pre- 
serve this  contact.     The  two  insulating-disks 

I  and  K  are  preferably  a  little  larger  than  the 
metal  disk  .1,  so  as  to  project  somewhat  be- 

yond the  latter  to  permit  this  wire  to  lie  be- 
65  tween  them,  thereby  keeping  it  in  place  on 

the  disk,  as  seen  in  Fig.  5  of  the  drawings. 

Obviously  when   t'^ie  switch  is  adjusted   to 

make  connection  between  the  battery  and  the 
alarm  the  circuit  will  be  closed  whenever  the 

metallic  wiper  on  the  contact-wheel  is  brought  70 
into  contact  with  the  pin  on  the  shaft  G,  and 
of  course  the  alarm  will  be  sounded  as  long 

as  such  contact  continues.   The  contact-wheel 
is  rotated  from  the  hour-hand  shaft  by  any 
suitable  gearing  which  will  make  the  move-  75 
ment  synchronous  with  that  of  the  shaft  or 
hour-hand.     As  shown  in  the  drawings,  this 

is  accomplished  by  gearing  directly  with  the 
hour-hand  movement,  which  is  of  the  ordi- 

nary construction,  consisting  of  a  pinion/'  on  80 
the  shaft  F  engaging  with  a  gear-wheel  M, 
which  also  has  a  pinion  m  engaging  with  the 
usual  hour-hand  wheel  N,  mounted  loosely 

on  the  shaft  F  and  carrying  the  hour-wheel 
in  the  customary  way.     The  geai'-wheel  H  85 
is    arranged    to    engage   directly   with    the 
pinion  m  and  be  rotated  thereby,  and  the 
wheel  is  made  of  the  same  size  as  the  hour- 
hand  wheel,  so   that   its   movement  will  be 
synchronous  therewith.     The  alarm  is  set  for  90 
any  desired  hour  by  turning  the  shaft  G  so 
as  to  set  the  contact-pin  at  the  proper  poiut, 
and  this  is  done,  as  already  stated,  by  means 
of  a  head  on  the  back  end  of  the  shaft,  where 

there  is  also  provided  an  ordinary  setting-  95 
indicator  O,  fastened  on  the  back  of  the  cas- 

ing A',  which  is  secured  to  the  back  of  the 
door,  as  usual,  the  shaft  being  provided  with 
an  index-finger  g3,  by  which   it  is   set.     By 
means  of   the  switch   it  is  obvious  that  the  100 
circuit  may  be  broken  and  kept  open,  as  may 
be  desired. 

In  Figs.  11  to  13  a  slight  modification  in 
construction  and  arrangement  is  shown, 

adapted  to  clocks  of  larger  size,  where  a  cen-  105 
tral  indicator  arranged  in  the  center  of  the 
dial-plate  may  be  employed.  In  this  modifi- 

cation the  hour-hand  is  on  a  tubular  shaft  P, 
which  is  sleeved  on  the  minute-hand  shaft  p. 
On  the  hour-hand  shaft  is  placed  a  common  no 
indicating-disk  Q,  the  face  of  which  is  gradu- 

ated, as  usual.  The  center  of  the  dial-plate, 
being  cut  away,  will  show  through,  as  seen  in 
Fig.  11.  The  disk  is  provided  with  a  short 
hub  q,  extending  inward  around  the  sleeve-  115 
hub  of  the  hour-hand  and  the  shaft  of  the 
latter,  as  seen  in  Fig.  13,  and  free  to  be  turned 
thereon.  On  the  outside  of  this  hub  and 

surrouixding  it  is  a  collar  R,  of  non-conduct- 
ing material,  vulcanized  fiber,  or  other  suit-  120 

able  material,  and  preferably  this  collar  is 
provided  with  a  flange  r  at  the  inner  edge, 
which  will  project  outward  somewhat  along 
the  back  of  the  disk.  A  metallic  point  S  is 
secured  to  the  back  side  of  the  disk  and  ex-  125 
tended  outward  over  the  insulating -collar, 
and  preferably  is  then  bent  downward  and 
its  outer  end  soldered  again  to  the  hub  of 
the  disk,  though  this  downward  bend  is  not 

an  absolute  necessit}-,  being  designed  for  se-  130 
curity  of  fastening  only.  A  contact  strip  or 
spring  T  is  secured  at  one  end  to  the  clock- 
case  and  extends  inward  until  its  free  end 

rests  directly  upon  the   insulating-collar  R. 
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The  battery  is  connected  up  with  this  con- 
tact-spring through  the  switch,  as  before,  and 

on  the  other  side  it  is  connected  up  with  the 
disk  in  any  convenient  wajr.  In  the  drawings 

5  it  is  shown  as  connected  first  directly  to  the 
alarm  and  thence  to  the  disk,  as  seen  in  Fig. 
12.  Now  it  is  obvious  that  while  the  contact- 
spring  rests  directly  upon  the  collar  of  insu- 

lating material  the  circuit  is  broken  and  of 
io  course  the  alarm  will  not  sound;  but  when 

the  contact-point  S  is  brought  around  by  the 
revolution  of  the  disk  to  this  spring  it  will 
pass  under  the  latter,  lifting  it  slightly,  make 
contact  therewith,  and  thereby  close  the  cir- 

15  cuit  and  keeping  it  closed  until  it  entirely 
leaves  the  spring  again,  during  which  time  it 
is  obvious  that  the  alarm  will  be  sounded. 
It  will  be  seen  that  here,  as  in  the  former 
case,  the  con  tact- point  is  carried  by  a  wheel 

20  or  disk  which  revolves  with  the  hour-hand 
shaft  and  its  movement  is  synchronous  with 
that  of  the  latter.  The  setting  of  the  alarm 
is  effected  by  turning  the  disk  until  the  finger 
indicating  the  hour  desired  for  the  alarm  is 

25  brought  directly  underneath  the  hour-hand — 
an  ordinary  mode  of  setting  an  alarm,  how- 
ever. 

The  construction  and  arrangement  first  de- 
scribed are  for  use  on  small  clocks,  where  the 

30  dial  is  too  small  to  readily  accommodate  the 
setting-disk  in  its  center;  but  in  all  instances 
where  the  dial  is  sufficiently  large  to  permit 
the  application  of  the  disk  centrally  thereof 
I  prefer  the  second  arrangement. 

35      Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

1.  In  an  electric  alarm-clock,  the  battery 
and  alarm,  in  combination  with  the  spring  L, 
the  contact- wheel  II,  carrying  the  insulated  40 
terminal  j2,  the  shaft  G,  carrying  the  pin  g', 
and  gearing  adapted  to  rotate  said  contact- 
wheel  synchronously  with  the  hour-hand,  sub- 
stantialhy  as  described. 

2.  In  an  electric  alarm-clock,  the  shaft  G,  45 
mounted  loosely  in  its  bearings  and  provided 

with  a  pin  g'  at  one  end,  in  combination  with 
the  contact-wheel  II,  mounted  loosely  on  said 
shaft  and  carrying  an  insulated  terminal  j2, 
adapted  to  make  contact  with  said  pin,  which  50 
constitutes  the  other  terminal  of  the  circuit, 

gearing  adapted  to  l'otate  said  wheel  syn- 
chronously with  the  hour-hand,  and  an  indi- 

cator by  which  to  adjust  the  shaft  G  to  set 
the  alarm,  substantially  as  described.  55 

3.  In  an  electric  alarm-clock,  the  shaft  G, 

provided  at  one  end  with  the  pin  g',  forming 
one  terminal  of  the  circuit,  in  combination 
with  a  contact-wheel  mounted  loosely  on  the 
pin  end  of  said  shaft  and  consisting  of  a  gear-  60 
wheel,  the  insulating-disks  I  and  K  and  the 
metal  disk  J.  provided  with  the  other  termi- 

nal j2,  and  the  spring  L,  arranged  to  bear 
upon  the  periphery  of  the  disk  J  and  con- 

nected at  its  other  end  with  the  circuit-wires,  65 
substantially  as  described. 

GEORGE  C.  DARCHE. 
Witnesses: 

Carkie  Feigel, 
A.  M.  Best. 
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Ttf  all  whom  it  may  concern,: 
UBe  it  known  that  I,  Benjamin  E.  Waters, 
of  Brockton,  county  of  Plymouth,  State  of 
Massachusetts,  have  invented  an  Improve- 

5  ment  in  Automatic  Time-Switches  for  Elec- 
tric Circuits,  of  which  the  following  descrip- 

tion, in  connection  with  the  accompanying 
drawings,  is  a  specification,  like  letters  on  the 
drawings  representing  like  parts. 

io  My  invention  relates  to  an  electric  switch 
and  mechanism  for  operating  the  same  auto- 

matically at  a  predetermined  hour  and  min- 
ute of  the  dajr,  the  said  apparatus  being  use- 
ful, for  example,  in  places  where  it  is  desired 

15  to  throw  one  or  more  electric  lamps  into  op- 
eration at  a  certain  time  and  to  throw  them 

out  of  operation  fit  another  predetermined 
time  from  day  to  day. 

The  apparatus  comprises  a  movable  con- 
20  tact  maker  and  breaker  by  which  the  desired 

circuit  connections  are  made  or  severed  at 

the  desired  time,  and  two  independently-oper- 
ated actuators,  one  formoving  the  said  con- 
tact-maker  in  the  direction  for  making  a 

change  of  one  character  in  the  circuit  con- 
nections—as, for  example,  to  close  a  circuit 

connection — and  the  other  for  moving  said 
contact-maker  in  the  direction  to  produce  the 
reverse  change.— as,  for  example,  to  open  the 
electrical  connection  closed  by  the  previous 
movement.  The  said  actuators  are  shown  as 
impelled  by  the  force  of  a  spring  to  perform 
each  its  own  operation  on  the  contact-maker, 
and  the  operation  of  said  actuators  is  con- 

35  trolled  by  cams — one  corresponding  to  each — 
moved  by  a  clock-work  or  time-motor,  so  that 

the"  said  cams  rotate  once  in  twenty -four 
hours.  The  actuators  engage  and  move  the 
contact-maker  only  in  the  movement  of  said 

40  actuators  produced  by  their  spring,  and  in 
the  return  movement  by  which  the  actuatiug- 
spVing  is  strained  preparatory  for  the  next 
operation  no  effect  is  produced  upon  the  con- 

tact-maker.   The  cams  arc  provided  with 
45  notches  or  recesses  that  permit  the  actuators 

to  move  suddenly  under  the  action  of  their 
springs  when  the  cam  in  its  movement  ar- 

rives at  the  proper  position  with  relation  to 
said  cams,  which  are  adjustable  with  relation 

50  to  their  connection  with  the  actuating  time- 

25 

30 

motor,  so  that  each  may  release  the  -corre- 
sponding contact-actuator  at  any  given  time 

for  which  it  is  set. 

Figure  1  is  a  face  view  of  an  automatically- 
operated  time  electric  switch  embodying  this  55 
invention;  Fig.  2,  a  sectional  detail  view 
showing  the  contacts  in  side  elevation,  and 

Fig.  3  a  sectional  detail*  showing  the  con- 
nection of  the  cams  with  their  actuating-shaf  t. 

The  specific  construction  of  the  contacts  60 
and  the  relation  of  the  circuits  controlled  by 
them  is  immaterial,  as  the  apparatus  may  be 
employed  to  produce  changes  of  any  desired 
character  that  can  be  made  by  moviug  an 
electric  contact -maker  fhteruiittingly.    As  65 
shown  in  this  instance,  the  contacts  are  so  ar- 

ranged as  to  make  and  break  connection  be- 
tween each  terminal  of  a  loop  or  circuit  to  be 

supplied  with  the  current  find  the  correspond- 
ing members  of  the  current-supplying  cir-  70 

cuit  or  to  sever  such  connections. 
The  switch  proper  is  showu^as  comprising 

a  pair  of  contacts  a  a"  and  another  pair  of 
contacts  b  b2,  all  supported  in  such  manner 
as  to  be  electrically  insulated  from  one  an-  75 
other,  each  of  said  contacts  comprising  a  pair 
of  spring- fingers,  between  which  a  correspond- 

ing wedge-shaped  contact-maker  a3  or  bs  may 
be  wedged,  so  that  the  said  contact-maker  a3 
will  place  the  contacts  a  a%  in  electrical  con-  80 
tinuity  when  the  said  contact-makers  a3  bs 
are  wedged  between  the  spring-fingers  of  said 
contacts,  as  shown  in  Fig.  2.  The  two  por- 

tions a3  os  of  the  contact-maker  are  carried 
by  a  bar  c  of  insulating  material,  itself  sup-  85 

ported  upon  a  slide-bar  c2,  having  a  longitudi- 

nal movement  on  suitable  guides  by  whic'h 
the  contacts  a3  bs  are  moved  toward  and  into 
contact  with  the  contacts  a  a?  b  62  or  away 
from  and  outof  contacttherewith.  As  shown  90 

in  this  instance,  the  slide  bar  c2  is  composed 
in  part  of  a  plate  c3,  having  slots  c4,  moving 
on  the  shanks -of  screws  c5,  which  thus  guide 
the  contact-carrier  properly,  the  said  slide- 
bar  also  having  shoulders  c6  e7,  that  co-oper-  95 
ate  with  the  actuators  d  d2,  shown  as  levers 
or  arms  pivoted  at  d3  and  acted  upon  by  a 
spring  d4,  which  tends  to  separate  the  ends  of 
the  arm  d  di,  that  lie  between  the  shoulders 
cfi  c7 — in  other  words,  tending"  to  move  the  arm  100 
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d  upward  or  toward  the  dotted-line  position 
thereof  (shown  in  Fig.  1)  aud  to  move  the  le- 

ver d2  downward. 
The  contact-maker  a3  bz  is  shown  in  Fig.  1 

5  in  the  position  in  which  it  was  placed  at  the 
last  movemeut  downward  of  the  actuator  d2, 
in  which  position  it  will  remain  until  thrown 
by  the  actuator  d  into  dotted-line  position. 

The  actuators  d  d2  are  caused  to  act  alter- 
io  uately  and  each  at  the  desired  hour  and  min- 

ute of  the  day  by  the  following  means:  The 

actuator  d  has  a  controlling-finger  d5,  that 
rests  upon  the  surface  of  a  cam  e,  and  the 
actuator  d2  has  a  similar  controlling-finger  d6, 

15  that  rests  upon  the  surface  of  a  controlling- 
cam  e2.  The  said  cams  e  e2are  mounted  upon 
a  spindle/;  connected  by  gearing  (shown  in 
dotted  lines  '9)  with  a  time  motor  or  clock 
h,  the  said  gearing  being  such  that  the  spin- 

20  die /and  the  cams  e  e2  thereon  rotate  once  in 
twenty-four  hours.  The  position  of  said  cams 
with  relation  to  the  shaft /may  be  changed, 
as  desired,  to  make  them  operate  at  the  proper 
time,  and  when  properly  adjusted  they  may 

25  be  clamped  or  otherwise  firmly  fastened  upon 
the  said  shaft,  as  by  the  clamping-screw  7i2. 
(See  Fig.  3.)  The  said  cams  are  each  com- 

posed, mainly,  of  a  circular  disk,  the  periph- 
ery of  which  supports  the  controlling-fingers 

30  d5  d8  with  the  actuator-arms  d  d2  in  full-line 
position  and  the  spring  d4  under  strain;  but 
each  of  said  disks  is  provided  with  a  shoul- 

der or  notch  e3  e\  one  side  of  which  is  about 
radial  and  the  other  inclined  from  the  bottom 

35  of  the  radial  portion  toward  the  unnotched 
part  of  the  periphery. 

The  operation  is  as  follows:  Assuming  that 
the  parts  are  in  the  position  shown  in  Fig.  1, 
the  cams  e  e2  turn  slowly  in  the  direction  of 

40  the  arrow,  and  at  a  certain  time  of  the  day, 
dependent  upon  the  position  at  which  the 
cam  e  is  set  on  the  shaft  /,  the,  notch  e3  ar- 

rives at  the  controlling-linger  dJ  of  the  actu- 
ator d,  permitting  the  said  actuator  to  be 

45  thrown  suddenly  by  the  spring  d*  into  the 
dotted-line  position.  At  this  time  the  finger 
d*  of  the  other  actuator  d2  is  still  upon  the 
periphery  of  the  cam  e2,  and  thus  remains  in 
its  full-line  position,  so  that  the  actuator  d  in 

50,  its  sudden  spring-impelled  movement  engages 
the  shoulder  c6and  throws  the  contact-carrier 
into  position  to  produce  electric  connection 
between  contacts  a  a2  and  between  contacts 
6  b2.    Then  as  the  cams  e  er  continue  their 

SS  slow  movement  the  inclined  fide  of  the  notch 
in  the  cam  e  gradually  presses  the  actuator  d 
back  to  its  full-line  position;  but  inasmuch 

as  the  actuator  does  not  engage  the  contact- 
maker  in  this  movement  the  said  contact- 
maker  remains  in  the  position  in  which  it  60 
was  thrown  by  the  actuator  d,  which  may  be 

called  the  "closed  position."    Then  at  a  pre- 
determined later  time  the  notch  e4  of  the  cam 

e2  arrives  at  the  finger  d6 of  the  opening-actu- 
ator d2,  which  is  then  moved  suddenly  by  the  65 

spring  d4  in  the  direction  to  restore  the  con- 
tact-makers to  full-line  positions,  and  thus 

open  the  circuit  between  a  and  a2  and  be- 
tween b  and  b2.     Then  in  the  further  move- 

ment the  inclined  side  of  the  notch  e4  in  the  70 
cam  e  forces  the  actuator  d2  back  to  the  full- 
line  position  without  further  movement  in 
the  contact-maker,  which  remains  in  the. open 
position  until  again  operated  by  the  closing- 
actuator  d.    Thus  the  circuit  controlled  by  75 
the  instrument  is  shifted  from  one  to  the 
other  condition  at  the  desired  momeut  in  the 
day,  and  such  movements  are  repeated  each 
day  as  long  as  the  time-motor  is  kept  run- 

ning without  any  care  on  the  part  of  the  at-  80 
tendant. 

It  is  obvious  that  the  details  of  construc- 
tion can  be  varied  without  departing  from 

the  essential  features  of  the  invention,  it  be- 
ing unnecessary,  for  example,  that  the  actu-  85 

ators  should  have  a  pivotal  or  rocking  move- 
ment, and  also  being  unnecessary  that  both 

should  be  operated  by  the  same  spring,  the 
essential  feature  beingthat  the  said  actuators 
are  moved  promptly  by  a  suitable  force,  their  90 
-actuating  movement  being«ontrolled  bnt  net 
produced  by  the  time-motor  and  the  move- 

ment of  each  being  independent  of  the  other 
and  capable  of  independent  adjustment  as  to 
its  time  of  occurrence.  -  95 

I  claim — The  combination;  with  the  stationary  con- 
tacts, of  the  movable  contact-maker  and  its 

supporting  and  guiding  slide-bar  provided 
with  engaging  projections  or  shoulders,  and  100 
pivoted  spring-actuated  levers  each  having 
one  arm  arranged  to  co-operate  with  one  of 
said  shoulders  of  the  slide-bar,  and  a  tiine- 
motor  and  cams  operated  thereby  controlling  • 
the  other  arms  of  said  iictnating-levers,  sub-  105 
stantially  as  and  for  the  purpose  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

BENJAMIN  E.  WATERS. 

Witnesses : 
JOS.  P.  LlVERMORIS, 
M.  E.  Hill. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  478,213,  dated  July  5,  1892. 

Application  filed  June  18, 1891.    Serial  No.  396,686,    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Lyman  N.  Bedford,  a 

citizen  of  the  LTnited  States,  residing  at  San 
Bernardino,  in  the  county  of  San  Bernardino 
and  State  of  California,  have  invented  a  new 
and  useful  Improvement  in  Time-Locks,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  that  class  of  time- 

locks  in  which  the  time  mechanism  is  ar- 
ranged to  disarrange  the  permutation  tum- 

blers. 
The  object  of  my  invention  is  to  increase 

the  efficiency  of  such  locks. 
My  invention  consists  of  the  combination 

of  a  rotating  arbor,  time  mechanism  arranged 
to  rotate  the  arbor,  and  a  series  of  permuta- 

tion-tumblers journaled  upon  such  arbor  and 
adapted  to  rotate  therewith  and  to  be  rotated 
thereupon. 
The  accompanying  drawings  illustrate 

mechanism  for  carrying  out  my  invention. 
Figure  1  shows  a  section  of  a  safe-door  and 

a  train  of  tumblers  mounted  upon  a  rotating 
arbor  or  spindle  connected  with  mechanism 
for  rotating  the  arbor,  which  mechanism  is 
shown  in  plain  side  elevation.  Fig.  2  is  a 
view  of  the  same,  looking  from  the  inner  side 
of  the  door. 

No  illustration  is  made  of  the  bolts  and 

other  portions  of  the  lock  not  relating  imme- 
diately to  my  invention. 

A  represents  the  rotating  arbor  or  spindle 
upon  which  the  series  of  tumblers  B  are  jour- 
naled. 

In  Fig.  1  the  tumblers  are  shown  in  mid 
cross-section  to  expose  the  spindle,  which  is 
shown  partly  in  section.  The  rotating  arbor 
A  is  connected  with  a  suitable  train  C  of  time 
mechanism  arranged  to  rotate  the  arbor. 

D  represents  suitable  stop  mechanism  for 
stopping  the  rotation  of  the  arbor  at  the  time 
desired. 

E  represents  a  portion  of  the  door  in  cross- 
section. 

F  represents  the  outside  tumbler-operating 
handle  journaled  in  the  door. 

G  represents  the  actuating-tumbler  fixed  to 
the  outside  tumbler-operating  handle.  It  is 
to  be  understood  that  this  actuating-tumbler 

is  essentially  a  part  of  the  handle,  and  that  50 
its  form  as  shown  is  non-essential.  It  need 
only  to  consist  of  an  arm  provided  with  the 
actuatiug-pin  /,  which  engages  the  pin  b  on 
the  first  tumbler  B  to  move  such  tumbler 
when  it  is  desired  to  adjust  the  tumblers  to  55 
allow  the  bolts  to  be  drawn. 

The  operation  is  as  follows:  The  time  mech- 
anism is  wound  and  set  in  operation  and  the 

stop  mechanism  is  set  to  stop  the  time  mech- 
anism or  its  connection  with  the  arbor,  so  as  60 

to  stop  the  rotation  of  the  arbor  at  the  time 
desired.  This  is  done  from  the  inside  of  the 
safe  or  other  door  before  such  door  is  closed 

and  the  bolts  are  thrown  into  place,  thus  re- 
leasing the  tumblers  and  leaving  them  free  65 

to  rotate  with  the  arbor.  This  causes  them 

to  be  immediately  thrown  out  of  their  adjust- 
ment, so  that  the  bolts  cannot  again  be  with- 

drawn. The  arbor  A  continues  to  turn  until 
the  mechanism  operates  to  stop  it.  In  case  70 
an  attempt  is  made  to  unlock  the  lock  while 
the  spindle  is  rotating,  such  rotation  causes 
the  displacement  of  each  tumbler  as  soon  as 
it  is  adjusted,  so  that  it  maybe  made  impos- 

sible to  unlock  the  lock  even  though  pro-  75 
tected  by  only  two  tumblers.  When  the  ar- 

bor stops  rotating,  the  person  in  possession 
of  the  combination  opens  the  lock  with  the 
same  ease  as  though  the  lock  were  unpro- 

vided with  the  time  mechanism,  and  this  is  80 
the  case  whether  the  rotation  ceases  because 
of  the  operation  of  the  stop  mechanism  or  by 
accidental  stoppage  of  the  time  mechanism, 
thus  giving  absolute  security  against  being 
locked  out  by  stoppage  of  the  time  mechanism.  85 

Now,  having  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — The  combination  of  the  rotating  arbor,  time 
mechanism  arranged  to  rotate  the  arbor,  and  90 
a  series  of  tumblers  journaled  upon  such  ar- 

bor and  adapted  to  rotate  therewith  and  to  be 
rotated  thereupon,  substantially  as  described. 

L.  N. 
Witnesses: 

James  R.  Townsend, 
A.  D.  Bedford. 

BEDFORD. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  II.  Pattee,  of 

Monmouth,  Warren  county,  in  the  State  of 
Illinois,  have  invented  certain  new  and  useful 

5  Improvements  in  Time-Registering  Appara- 
tus for  Electricity,  of  which  the  following  is 

a  specification. 
My  invention  relates  to  mechanism  or  ap- 

paratus whereby  the  time  during  which  a  cur- 
io rent  of  electricity  is  traversing  a  given  circuit 
for  any  purpose  whatever  may  be  accurately 
registered  and  ascertained;  and  my  invention 
has  for  its  particular  object  the  production  of 
means  whereby  the  current  of  electricity  de- 

15  signed  to  operate  any  class  of  translating  de- 
vices shall  by  its  passage  through  the  circuit 

momentarily  operate  or  throw  into  operation 
suitable  time-registering  mechanism  and  in- 

stantly thereafter,  having    performed    that 
20  function,  shall  automatically  cut  said  means 

out  of  circuit. 

The  devices  now  generally  employed  to  as- 
certain the  consumption  of  the  electric  cur- 

rent are  those  by  means  of  which  the  quan- 
25  tity  of  current  which  passes  through  a  given 

circuit  in  a  given  time  is  registered  or  meas- 
ured; but  such  means  are  not  effectual,  nor 

can  they  accurately  record  the  quantity  of 
current  consumed,  and  for  this  reason  are  a 

30  source  of  considerable  dissatisfaction  to  the 
consumer. 

Devices  similar  in  purpose  to  the  object  of 
my  invention  have  been  made  and  used;  but 
they  are  unsatisfactory  for  one -special  rea- 

35  son,  that  when  the  circuit  is  closed  to  operate 
the  translating  devices  the  mechanism  which 
the  same  current  is  designed  to  operate,  so  as 
to  actuate  the  time-registering  mechanism,  is 
always  in  the  circuit  during  the  entire  period 

40  that  the  translating  devices  are  being  used, 
thus  interpolating  into  the  circuit  the  resist- 

ance to  the  passage  of  the  current  that  such 
actuating  mechanism  offers,  causing  a  con- 

sumption of  electricity  which  is  charged  to 
45  the  consumer  in  excess  of  what  is  actually 

necessary  to  be  employed  for  the  purpose  de- 
sired, or  an  unnecessary  consumption  and 

waste  of  electric  energy.  By  my  invention, 
however,  the  circuit  which  operates  the  time- 

50  registering  mechanism  remains  preferably 
normally  open,  but  is  adapted  to  be  closed 
and  opened  by  means  of  a  circuit  closing  and 

opening  device  of  any  suitable  construction, 
and  in  the  main  circuit  are  located  any  de- 

sired translating  devices,  which  for  convert-  55 
ience  I  shall  refer  to  as  "  electric  incandescent 
lamps,"  intended  to  be  illumined  by  the  pas- 

sage of  the  current  when  the  circuit  is  closed 
by  means  of  a  suitable  switch. 

In  order  to  determine  how  long  the  electric  60 
lamps  or  other  translating  devices  are  being 
used   or  how  long  the  current  is  traversing 
the  circuit,  I  arrange  suitable  time-register- 

ing mechanism,  preferably  maintained  nor- 
mally at  rest,  but  adapted  to  be  thrown  into  65 

operation  when  the  circuit  is  closed  by  means 
of  an  electro-magnet,  which  I  interpolate  in 
the  circuit,  and  which  in  its  active  condition 
attracts  an  armature,  by  the  movement  of 
which  the  time-registering  mechanism  is  actu-   70 
ated  and  instantaneously  thereafter  the  elec- 

tro-magnet is  automatically  cut  out  of  circuit, 
the  circuit  being  still  maintained  closed  to 
the  translating  devices.     Thus  the  resistance 
of  the  electro-magnet  is  in  the  circuit  for  only  75 
an  infinitesimally  small  period  of  time,  and 
only  so  long  as  is  required  to  perform  the 
function  of  starting  or  throwing  into  operation 
the  time-registering  mechanism.     When  it  is 
desired  to  discontinue  the  use  of  the  trans-  80 
lating  devices,  the  switch  is  again  operated 
to  open  the  circuit,  cutting  out  the   translat- 

ing devices,  but  throwing  into  the  circuit  the 
electro-magnet,  which,  being  energized,  again 
attracts  its  armature,  which  by  its  movement  85 
operates  on  the  time-registering  mechanism 
to  stop  it  and  restore  it  to  its  normal  condi- 

tion, and  instantaneously  thereafter  the  elec- 
tro-magnet is  automatically  cut  out  of  circuit, 

all  the  parts  are  at  rest  and  the  consumption  90 
of  current  ceases.     Of  course  the  operation 
above  described  may  be  reversed — that  is  to 
say,  the  time-registering  mechanism  may  be 
designed  to  run  when  the  circuit  is  open  and 
the  translating  devices  not  in  use  but  adapted  95 
to  be  stopped  when  the  circuit  is  closed  by 
the  movement  of  an  armature  caused  by  the 
momentary  energization  of  its  electro-magnet, 
and  adapted  to  be  set  in  motion  again  when 
the  current  is  turned  off.     In  either  case  the  100 
time  during  which  the  current  is  used  will  be 
ascertained  by  suitable  registering  or  record- 

ing devices. 
The  foregoing  describes  generally  the  ob- 
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jects  of  my  invention,  which  are  particularly 
set  forth  in  the  claims  hereinafter  following, 
and  in  the  accompanying  drawings,  forming 
a  part  hereof,  I  have  illustrated  one  form  of 

5  mechanism  which  embodies  my  invention 
and  two  methods  substantially  the  same,  of 
runningthe  electric  circuit  in  which  it  is  to 
be  located. 

In  said  drawings,  Figure  1  is  a  front  view 
io  in  elevation  of  a  case  adapted  to  hold  a  mech- 

anism  embodying    my   invention,  with   the 
door  open  and  partly  broken  away,  exposing 
the  parts  to  view  in  their  relative  positions 
and  showing  a  dial-plate  which  forms  part  of 

15  the  time-registering  apparatus.     Fig.  2  is  a 
front  view  in  elevation  similar  to  Fig  1,  with 
the  dial-plate  removed,  showing  the  parts  that 
are  located  behind  the  dial-plate  comprising 
the  time-registering  apparatus.     Fig.  3  is  a 

20  sectional  side  view  in  elevation  of  the  mech- 
anism shown  in  Figs.  1  and  2,  taken  through 

line  x  x  of  Fig.  1.     Fig.  4  is  a  front  view  in 
elevation  of  the  electro-magnet  and  the  parts 
directly  acted  upon  by  the  movement  of  the 

25  armature.     Fig.  5  is  a  top  view  taken  through 
line  x  x  of  Fig.  4.     Fig.  G  is  a  sectional  view 
taken  through  line  y  y  of  Fig.  5,  looking  in 
the  direction  of   the   arrows  in  said  figure. 
Fig.  7  is  a  diagrammatical  view  showing  the 

30  electric   circuit  from    the    main   operating- 
switch  and  the  shunt-circuit,  in  which  is  lo- 

cated the  electro-magnet  and  iu  which  the 
rear  side  of  the  electro-magnet  is  exposed  to 
view  through  a  portion  of  the  back  of  the 

35  case  broken  away;  and  Fig.  8  is  a  diagram- 
matical view  similar  to  Fig.  7,  showing  an- 

other method  of  running  the  electric  circuit. 
A  is  a  case  of  wood  or  other  suitable  ma- 

terial  provided  with  a   door  B,  having   an 
40  opening  6,  in  which  is  secured  a  circular  piece 

of  glass  o',  through  which  when  the  door  is 
closed  readings  may  be  taken  from  a  gradu- 

ated and  figured  dial-plate  located  immedi- 
ately behind.     Within  this  case,  preferably 

45  arranged  and  located  as  shown  in  Figs.  1  and 
2,  is  one  form  of  mechanism  which  euibodies 
my  invention — that  is  to  say,  in  the  bottom 
of   the  case   is  placed   one  or  more  electro- 

magnets C,  securely  fastened  to  the  support 
50  or  bed-plate  0,  which  is  secured  to  the  bottom 

of  case  A  by  screws  c'  as  shown  in  Fig.  1. 
As  will  also  be  seen  in  that  figure,  the  bed- 

plate c  is  hollowed  out  on   its  under  side  to 
accommodate  the  armature  I),  which  is  lo- 

55  cated  within  it.     On  the  top  of  the  electro- 
magnet is  secured  the  usual  back  armature 

or  cross-bar  E,  to  which    is  secured  by  the 
screws  e  e'  a  metal  box  or  case  F,  as  shown  in 
Figs.  1  and  2.     A  block  of  insulation  G  is  se- 

60  cured  to  the  rear  side  of  the  back  armature  E, 

from  which  block  rise  the  binding-posts  II II'. To  this  block  of  insulation  G  are  secured  two 

strips  of  metal gg',  which  comprise  the  termi- nals of    the  electric  circuit  designed  to  be 

65  closed   by  a  spring-switch  I,  as  will  be  here- 
inafter explained.     The  strips  g  g'  are  bent, 

as  shown  in  Fig.  I,  so  that  one  side  rests  on 

the  top  of  the  block  of  insulation  G  and  is 

secured  thereto  by  the  binding-posts  II  H', 
and  the  other  side  of  said  strips  hang  down  70 

and  rest  against  the  sides  of  the  block  of  in- 
sulation. 

To  the  armature  D  is  connected  a  vertical 
rod  J,  which  passes  between  the  helices  of 
the  magnet  up  through  the  binding-plate  E  75 
and  out  through  the  case  F,  and  near  the  up- 

per end  of  the  rod  J  is  an  opening  which  is 
mortised  out  and  in  which  is  pivoted  a  pawl 
a,  which  has  a  lateral  movement  on  the  pivot 
a'..  From  the  under  side  of  the  support  care  80 
secured  downwardly-extending  guide-rods  d 
cl',  which  guide  the  armature  in  its  movement 
upward  when  attracted  by  the  electro-magnet. 

L  L'  are  two  rods,  preferably  formed  in  two 
parts,  united  by  couplings  I  /',  threaded  on  85 their  inner  sides  to  mesh  with  the  threaded 

ends  of  the  parts  of  the  rods  L  L',  so  as  to 
unite  the  threaded  ends  together,  and  are  held 

in  place  by  jam-nuts  I2  and  Is,  and  by  means 
of  these  couplings  and  the  construction  of  the  90 
rods  in  two  parts  the  length  of  the  rods  may 
be  properly  and  conveniently  adjusted.     The 
extreme  lower  ends  of  the  rods  fit  into  bear- 

ings or  openings  in  the  binding-plate  E,  and 
they  pass  vertically  through  openings  in  the  95 
top  of  the  ease  F.     Near  the  lower  ends  of 

the  rods  L  L'  are  secured  thereto  heads  KK', 
constructed  as  shown  in  the  drawings,  (see 
Figs.  1  and  2,)  being  cut  out  on  their  inner 

faces,  so  as  to  provide  lugs  //',  the  purpose  100 
of  which  will  be  presently  explained.     These 
heads  are  located  within  the  case  F,  and,  with 

the  rods  L  L',  are  free  to  move  up  and  down 
therethrough  to  the  extent  of  the  predeter- 

mined desired  movement  for  which  they  have  105 
been  adjusted,  their  movement  upward  being 
prevented  beyond  the  desired  extent  by  the 

upper  shoulder  of  the  lug  /  or/',  which  is 
broader  than  the  openings  through  the  case 
F,  thereby  preventing  the  heads  from  coming  no 
out  thereof.     Through  these  heads  pass  studs 

or  pins  m  m',  which  engage  with  the  ends  of  a 
cross  bar  or  lever  M,  which  is  midway  secured 
to  the  spindle  n,  which  passes  through  or  is 
journaled  in  the  block  of  insulation  G,  and  to  1 15 
the  outer  end  of  the  spindle  n  is  secured  a 
spring-piece  of  metal  constituting  the  electric 
switch  I,  which  is  rigidly  attached  to  said  spin- 

dle by  means  of  the  nut  i  and  bolt  i',  which 
passes  through  the  spindle,  as  will  be  readily  120 
understood,  and  when  the  lever  M  on  the  spin- 

dle or  shaft  n  turns  the  switch  I  will  also  turn, 
both  being  rigidly  secured  on  the  same  shaft 
n.     The  lower  end  of  the  switch  I  is  always  in 

j  contact  with   one   end   of   the    magnet-wire  125 
through  a  metal  piece  or  electrode  P,  also  se- 

cured to  the  block  of  insulation  G,  and  the 
upper  end  of  said  switch  is  adapted  to  move 
or  sweep  between  the  two  terminals  or  elec- 

trodes g  g',  before  described,  and  thereby  clos-  130 
ing  the  circuit  through  either  in  the  manner 
hereinafter  set  forth. 

The  time -registering  mechanism  which  I 
preferably  employ  for  ascertaining  the  num- 
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berof  hours  or  the  period  of  time  during  which 
the  translating  devices  have  been  employed — 
such  as  incandescent  electric  lamps,  as 
shown — is  illustrated  in  the  drawings,  of  which 

S  the  following  is  a  description:  In  the  upper 
part  of  the  case  A  is  placed  a  dial- plate  S,  be- 

hind which  is  located  suitable  clock-gearing 
or  train  of  wheels  so  geared  together  that 
they  will  run  by  means  of  a  suitable  spring, 

ic  which  provides  power  for  any  predetermined 
period  of  time,  and  this  period  will  be  regis- 

tered and  may  be  ascertained  by  means  of 

pointers  R  R'  R2  and  small  dials  s  s'  s2on  the 
dial-plate  S,  said  dials  being  graduated  and 

15  figured,  as  shown.  In  Fig.  3  is  shown  a  spring 
T,  which  when  wound  gives  motion  to  the 

time-train  in  gear  with  the  main  wheel  T",  op- 
erated by  said  spring,  which  through  suitable 

intermediate  gear-wheels  that  mesh  with  suit- 
20  able  pinions  will  operate  the  pointers  R  R' 

R2  and  indicate  on  the  face  of  the  dials  s  s'  s3, 
as  shown  in  the  drawings,  the  number  of 
hours  or  other  unit  of  measurement  that  the 

time-train  or  clock  has  run — that  is  to  say, 
25  the  gear-wheel  U  is  designed  and  geared  to 

rotate  once  in  ten  hours,  the  gear-wheel  V 
once  in  one  hundred  hours,  and  the  gear-wheel 
W  once  in  one  thousand  hours — and  to  the 
spindles  which  these  gear-wheels  rotate  are 

30  connected  the  pointers  R  R'  R2,  which  indi- 
cate on  the  face  of  the  dials  s  s'  s2,  as  shown, 

the  period  of  time  in  hours,  tens  of  hours,  and 
hundreds  of  hours  that  the  clock  has  run, 
such  shafts  or  spindles  being  suitably  jour- 

35  naled  in  the  supporting-frame,  as  usual,  and 
the  dials  being  graded  or  marked  circularly 
into  ten  regular  intervals.  The  position  of 
the  pointers  will  indicate  at  all  times  the  num- 

ber of  hours  that  the  clock  has  been  running, 
40  and  readings  may  be  taken  from  these  dials 

in  the  usual  manner,  as  will  be  readily  under- 
stood. As  before  stated,  the  time-registering 

mechanism  is  preferably  normally  held  at 
rest  and  adapted  to  be  set  in  motion  by  the 

45  action  of  the  electro-magnet. 
Referring  to  the  rods  L  L',  their  upper  ends 

are  pivoted  to  either  end  of  a  walking-beam 
Q,  which  is  secured  at  its  center  to  a  sleeve  t, 
that  encircles  and  turns  on  one  of  the  pillars 

50  which  bind  together  the  frame-plates  X,  be- 
tween which  the  train  of  clock-gearing  is 

mounted,  and  to  one  end  of  this  same  sleeve 
is  connected  a  wheel  15,  having  its  periph- 

ery cut  out  or  recessed,  as  shown  in  Fig.  2, 
55  with  two  adjoining  or  connecting  semicircu- 

lar portions  or  recesses  N  N',  into  which  is 
adapted  to  fall  and  to  be  held  therein  a 
small  trundle  or  roller  1G,  which  is  pivoted  to 
one  end  of  the  lever  17,  which  lever  is  piv- 

60  oted  midway  to  the  frame  X.  To  the  other 
end  of  this  lever  is  secured  a  spring  18,  the 
tension  of  which  spring  is  upward,  thus  draw- 

ing or  holding  up  one  end  of  the  lever  17  and 
holding  down  the  other  end  of  the  lever,  press- 

65  ing  the  trundle  1G  into  one  or  the  other  of  the 

recesses  N  or  N'  in  the  wheel  15,  securely  lock- 
ing and  holding  the  sleeve  in  proper  position 

when  turned  in  either  direction.  On  the 
sleeve  t  is  rigidly  connected  or  sleeved  an  arm 
19,  which  has  secured  to  it  at  its  upper  end  a  70 
flat  spring  20.  One  end  of  this  spring  is 
adapted  to  press  against  the  rim  of  the  bal- 

ance-wheel 21  of  the  clock  mechanism,  and 
thereby  prevent  it  from  revolving  or  oscillat- 

ing in  its  partial  rotation,  and  thus  holding  75 
the  mechanism  at  rest,  and  the  position  of 
the  parts  when  at  rest  is  shown  in  Fig.  2,  with 
the  spring  20  engaging  with  or  resting  against 
the  balance-wheel. 

In  Fig.  7  I  have  illustrated  one  system  of  80 
running  the  electric  circuit,  comprising  main 
wires  1,  2,  and  7,  in  which  I  have  inserted 
three  translating  devices,  electric  incandes- 

cent lamps  O  O'  O2,  and  in  the  main-line  cir- 
cuit I  place  a  three- way  or  "  two-point"  switch  85 

3,  which  turns  on  the  pivot  5  to  points  4  and 
G.     In  that  figure  the  circuit  from  the  gener- 

ator Z  is  broken  and  the  translating  devices 
are  not  in  use,  because  tracing  the  circuit 
from  the  generator  Z  by  wire  7  to  switch  3,  by  90 
wire  9  to  binding-post  PI,  to  electrode  g,  the 
switch  I  being  in  contact  with  the  other  elec- 

trode g',  the  circuit  is  broken  or  open  at  that 
point.     Moving  the  switch  3  from  point  4  to 
point  6  the  circuit  is  then  closed — that  is  to  95 
say,  from  the  generator  Z  by  wire  7  to  switch 
3,  to  point  6,  wire  2,  through  the  incandescent 
electric  lamps  O  O'  O2,  to  wire  1,  and  at  the 
same  time  through  wire  10  to  binding-post  II', 
electrode  g',  switch  I,  wire  12,  to  and  through  ico 
electro-magnet  C,  binding-post  13,  wire  14,  and 
back  by  wire  1  to  the  generator  Z.    When  the 
electro-magnet  has  been  thus  energized,  the 
armature  D  is  attracted,  thereby  throwing  up 
the  rod  J  and  moving  the  switch  I  from  elec-  105 
trode  g'  to  electrode  g,  thus  breaking  the  cir- 

cuit through  the  magnet,  and  the  armature 
falls;  but  the  main  circuit,  however,  remains 
closed — that  is  to  say,  the  circuit   is   com- 

plete from  the  generator  Z,  wire  7,  switch  no 
3,  to  point  G,  wire  2,  to  and  through  the  in- 

candescent electric  lamps  O  O'  O2,  and  by 
wire  1  back  to  the  generator.     When  it  is 
desired  to  open  the  circuit  to  the  translating 
devices,  the  switch  is  moved  back  again  from   115 
point  G  to  point  4,  and  the  circuit  will  then 
run  from  generator  Z  by  wire  7  to  switch  3, 
point  4,  wire  9,  binding-post  H,  electrode  g, 
switch  I,  which  is  now  in  contact  with  said 

electrode,  wire  12,  electro-magnet  C,  binding-  120 
post  13,  wire  14,  to  wire  1,  back  to  the  gener- 

ator, and  by  the  energizing  of  the  magnet  the 
armature  has  been  again  attracted,  throwing 
up  the  rod  J,  as  before,  moving  the  switch  I 

from  electrode^  to  electrode  g'  and  breaking  125 
the  circuit  through  the  magnet  the  armature 
falls  and  all  the  parts  are  at  rest,  and  the  cir- 

cuit from  the  generator  is  now  entirely  open. 
The  manner  of  starting  the  time-register- 

ing mechanism  and  its  operation  is  as  follows:  130 
When  the  circuit  to  the  translating  devices  is 
closed  by  means  of  the  switch  3,  as  before  ex- 

plained, the  electro-magnet  is  energized  and 
the  armature  is  attracted  or  drawn  up,  at  the 
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same  time  forcing  up  rod  J,  causing  the  pawl 
a,  connected  therewith,  to  strike  up  against 

the  lug/'  on  the  head  K',  lifting  it  up,  throw- 
ing up  the  rod  L',  working  the  walking-beam 

5  Q,  which  will  throw  down  the  other  rod  L, 
and  thereby  at  the  same  time  rotate  the  sleeve 
t,  turn  wheel  15,  and  throw  ou  ..o  trundle 
1G  from  one  or  the  other  of  the  recesses  N  N' 
in  the  wheel  15,  the  trundle  thereby  dropping 

id  into  the  adjoining  recess,  into  which  it  is  held 
by  the  lever  17,  and  the  spring  18,  connected 
therewith,  as  before  explained.  The  working 
of  the  walking-beam  Q  turns  the  sleeve  t, 
which  thereby  throws  back  the  arm  19,  with- 

1 5  drawing  the  flat  spring  20  away  from  the  bal- 
ance-wheel 21,  and  in  so  doinjj  wipes  the  bal- 
ance-wheel, giving  it  a  slight  initial  impetus 

sufficient  to  start  it  on  its  motion  and  the 
time  mechanism  commences  to  run.     By  the 

20  movement  of  the  rod  J  the  cross-bar  or  lever 

M  has  been  moved  by  the  pin  m',  which  passes 
through  the  head  K',  striking  one  end  of  said 
lever  M,  and  the  switch  I,  being  on  the  same 
shaft  with  the  cross-bar  M,  has  also  been 

25  moved  from  the  electrode  g'  to  the  electrode 
g,  automatically  breaking  the  circuit  through 
the  electro-magnet  and  the  armature  and  rod 
J  fall,  and  bjr  the  falling  of  the  rod  J  the  pawl 
a,  connected  therewith,  will  strike  against  the 

30  lower  inside  incliued  face  of  the  head  K', 
which  is  now  in  its  raised  position,  and  there- 

by be  thrown  to  the  other  side  of  the  rod  into 
position  ready  to  engage  with  the  lug/on  the 
head  K,  so  as  to  raise  the  head  K  and  rod  L,  con- 

35  nectedwithit,  when  the  circuit  is  again  closed 
to  the  electro-magnet,  and  the  armature  there- 

by again  raised.  The  position  of  the  parts 
when  the  translating  devices  are  being  used 
and  the  time  mechanism  running  is  shown  in 

40  Fig.l — that  is  to  say,  the  arm  19  is  thrown  back 
and  the  spring  20  is  away  from  or  out  of  en- 

gagement with  the  balance-wheel,  the  rod  1/  is 
up  and  the  rod  L  down,  the  pawl  a  on  the  rod  J 
is  inposition  underthelug/of  theheadK,and 

45  one  end  of  the  switch  I  is  in  contact  with  the 
electrode  g;  and  in  Fig.  4  is  shown  the  posi- 

tion of  the  arm  M  and  switch  I  when  all  cir- 
cuits are  open  and  the  whole  apparatus  at 

rest.     Moving  again  the  switch  3,  as  before 
50  explained,  the  circuit  is  opened  to  the  trans- 

lating devices  and  closed  to  the  electro-mag- 
net, which  attracts  the  armature  D,  moving 

the  rod  J,  and  the  pawl  a  engages  the  lug  /on 
the  head  K,  lifting  it  and  the  rod  upturning 

55  the  sleeve /and  permitting  the  trundle  1G  on 
the  lever  17  to  fall  into  the  other  recess  into 
which  it  is  held  by  the  spring  18,  and  at  the 
same  time  the  arm  19,  connected  Avith  the 
sleeve  /,  is  thrown  over  and  the  flat  spring  20 

60  strikes  the  balance-wheel  21  and  stops  it,  there- 
by stopping  the  clock  mechanism.  As  before 

stated,  the  electro-magnet  is  in  circuit  only  so 
long  us  is  required  to  start  or  stop  the  time- 
registoring  mechanism,  which  functions,  by 

65  the  devices  shown  and  described  and  which 
I  preferably  employ,  are  performed  in  an  in- 

finitesimally  short  period  of  time,  and  not- 
withstanding that  the  electro-magnet  is  in- 

stantly automatically  cut  out  of  circuit  the 
main  circuit  to  the  translating  devices  re-  70 
mains  closed  until  the  main  operating-switch 
is  again  moved  to  cut  out  the  translating  de- 

vices; but  by  this  movement  the  circuit  to 
the  electro-magnet  is  again  closed  and  the 
electro-magnet  is  in  circuit  again  only  so  long  75 
as  is  required  to  perform  the  function  of  stop- 

ping the  time-registering  mechanism  when  it 
is  automatically  cut  out  of  circuit. 

In  Fig.  8  I  have  illustrated  another  mode 
of  installing  or  connecting  up  my  invention,  80 
which  in  some  respects  is  preferable  to  that 
just  hereinbefore  described,  in  which  it  will 
be  observed  that  wire  9  is  connected  to  bind- 

ing-post II  and  to  wire  7  between  switch  22, 
which  may  be  an  ordinary  two-way  or  "  one-  85 
point"  switch,  and  generator  Z.  Wire  10  is 
connected  to  binding-post  H'  and  wire  1,  and 
wire  14  is  connected  to  binding-post  13  and 
wire  2.     When  switch  22  is  open  and  switch 

1  in  contact  with   electrode  g',  the  circuits  90 
from  the  generator  through  the  translating 
devices  and  electro-magnet  are  both  cut  or 
broken  at  point  23.     Consequently  no  cur- 

rent will  flow  and  the  translating  devices  and 
electro-magnet  will  be  unaffected  so  long  as  95 
switch  22  remains  open.     When  switch  22  is 
moved  onto  point  23,  a  circuit  will  be  formed 
through  wire  7,  switch  22,  point  23,  wire  2, 

lamps  O  O'  O2,  and  back  by  wire  1  to  genera- tor Z.     At  the  same  time  a  circuit  is  also  100 

formed  through  wires  2  and  14,  electro-mag- 
net C,  switch  I,  (now  in  contact  with  electrode 

g',)  wire  10,  and  wire  1,  back  to  generator  Z. 
At  this  juncture  the  electro-magnet  will  be 
energized  and  the  switch  I  shunted  onto  elec-  105 
trode  g  precisely  in  the  same  manner  as  herei  n- 
before  explained,  thus  instantaneously  cut- 

ting the  electro-magnet  out  of  circuit  while 
the  main  circuit  to  the  translating  devices  re- 

mains intact.  If  with  the  switches  thus  placed  no 
ou  points  23  and  g  the  circuit  is  traced  from 
the  generator  Z,  through  wire  7,  point  23,  wires 
2  and  14,  binding-post  13,  electro-magnet  C, 
switch  I,  electrode  g,  and  wire  9,  we  return  to 
wire  7,  which,  being  now  of  the  same  polarity  115 
as  wire  9,  the  current  is  neutralized;  or,  in 
other  words,  no  current  will  flow  nor  will  any 
action  be  had  upon  the  electro  -  magnet. 
Again,  commencing  at  the  generator  and  trac- 

ing wire  9  through  contact  g,  switch  I,  electro-  1 20 
magnet  C,  wire  14,  translating  devices  O  O' 
O2,  wire  1  to  generator  Z,  the  electro-magnet 
and  translating  devices  are  found  to  be  in  a 
series  circuit,  but  as  the  resistance  of  the  elec- 

tro-magnet is  much  higher  than  that  of  the  125 
translating  devices  no  current  will  flow 
through  this  source,  but  so  soon  as  switch  22 
is  thrown  off  from  point  23,  when  it  is  desired 
to  stop  the  operation  of  the  translating  de- 

vices, the  current  will  then  flow  through  wire  13  o 
9,  electrode  g,  switch  I, electro-magnet  C,  wire 
14,  translating  devices  O  O'  O2,  wire  1,  back 
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to  generator  Z,  forming  a  completed  circuit 
through  the  electro-magnet  and  translating 
devices  in  series  with  each  other,  thereby 
causing  the  electro-magnet  to  be  again  ener- 

5  gized,  which  by  its  operation  as  hereinbe- 
fore described  the  switch  I  will  be  shunted 

back  onto  electrode  g'  and  the  whole  appa- 
ratus thereby  placed  at  rest,  in  which  condi- 

tion  it  will  remain   until   the  switch  22  is 
io  again  operated  to  actuate  the  translating  de- 

vices. 

My  invention  may  be  utilized,  no  matter 
how  many  translating  devices  there  may  be 
in  any  given  circuit,  and  the  charge  to  the 

15  consumer  ascertained  according  to  the  num- 
ber of  hours  or  other  unit  of  time-measure- 

ment that  the  current  from  the  source  of  elec- 
tricity has  been  supplied  and  the  number  of 

translating  devices  employed,  although,  of 
20  course,  a  separate  mechanism  embodying  my 

invention  may  be  arranged  in  circuit  to  each 
separate  translating  device,  if  desired. 

As  will  be  understood,  the  pointers  R  R' 
R2  have  been  rotating  with  their  spindles  dur- 

25  ing  the  period  of  time  that  the  circuit  has 
been  closed  to  the  translating  devices,  and 
thereby  recording  in  units,  tens,  and  hundreds 
hours  the  length  of  time  that  the  current  is 
being  used.    Thus  I  provide  a  simple  and  ef- 

30  ficient  means  for  accurately  computing  and 
determining  the  value  of  the  current  that  has 
been  furnished  over  a  given  circuit  for  any 
given  purpose  by  ascertaining  exactly  the  pe- 

riod of  time  during  which  the  current  has 
35  traversed  the  circuit  in  any  predetermined 

units  of  measurement.  The  time-registering 
mechanism  being  in  motion  preferably  dur- 

ing the  time  the  circuit  is  in  use,  the  pointers 
on  the  dial-plate  will  denote  or  record  at  any 

40  time  the  aggregate  period  of  time  duringwhich 
the  current  has  been  furnished,  the  pointers 
having  been  originally  set  or  turned  back  to 
the  zero-point. 

While  I  have  shown  and  described  a  time- 
45  registering  mechanism  having  as  its  pulsative 

device  a  balance-wheel,  yet  my  invention  may 
be  applied  to  a  time-registering  mechanism 
of  any  desired  construction  having  any  of  the 
usual  escapement  devices,  to  which  may  be 

50  given  an  initial  impetus  by  the  action  of  an 
electro-magnet  to  start  the  mechanism  and  a 
corresponding  action  of  the  electro-magnet  to 
stop  the  mechanism — that  is,  the  electro-mag- 

net controls  the  time-registering  mechanism — 
55  and  while  the  mechanism  before  described 

and  shown  in  the  drawings  embodies  my  in- 
vention and  effectually  accomplishes  my  de- 

sired objects  yet  I  do  not  limit  my  invention 
to  the  precise  parts  in  number,  size,  or  con- 

60  struction,  nor  to  the  relative  arrangement 
shown  and  described;  but 

What  I  do  claim  as  my  invention  is  set  forth 
in  the  following  claims,  viz: 

1.  The  combination,  with  a  main   circuit 
65  from  a  source  of  electricity,  of  one  or  more 

translating  devices  arranged  therein,  a  switch 

to  control  said  circuit,  an  electro-magnet  ar- 
ranged in  a  shunt-circuit  from  the  main  cir- 

cuit, a  switch  to  control  the  shunt-circuit 
adapted  to  be  operated  by  the  electro-mag-  70 
net,  and  time-registering  mechanism  adapt- 

ed to  be  stopped  or  started  hy  said  electro- 
magnet. 

2.  The  combination,  with  a  source  of  elec- 
tricity, ol  .  or  more  translating  devices  ar-  75 

ranged  in  a  circuit  therefrom,  an  electro-mag- 
net, also  arranged  in  said  circuit,  a  switch  to 

control  the  circuit,  time-registering  mechan- 
ism, and  means  operated  by  said  electro-mag- 

net to  automatically  stop  or  start  said  time-  80 
registering  mechanism,  and  means,  also  op- 

erated by  the  electro-magnet,  to  automatically 
cut  the  electro-magnet  out  of  circuit. 

3.  The  combination,  with  a  source  of  elec- 
tricity, of  one  or  more  translating  devices  ar-  85 

ranged  in  a  circuit  therefrom,  an  electro-mag- 
net also  arranged  in  said  circuit,  a  switch  to 

control  the  circuit,  and  a  separate  switch 
adapted  to  be  operated  by  the  electro-magnet 
to  cut  the  electro-magnet  out  of  circuit.  90 

4.  The  combination,  with  a  source  of  elec- 
tricity, of  one  or  more  translating  devices  ar- 
ranged in  a  circuit  therefrom,  an  electro-mag- 

net also  arranged  in  said  circuit,  a  switch  to 
control  the  circuit,  time-registering  mechan-  95 
ism  adapted  to  be  started  or  stopped  by  said 
electro-magnet,  and  a  separate  switch  adapted 
to  be  operated  by  the  electro-magnet  to  cut 
the  electro-magnet  out  of  circuit. 

5.  The  combination,  with  a  source  of  elec-  100 
tricity,  of  one  or  more  translating  devices  ar- 

ranged in  a  circuit  therefrom,  an  electro-mag- 
net also  arranged  in  said  circuit,  a  switch  to 

control  the  circuit,  time-registering  mechan- 
ism adapted  to  be  stopped  and  started  by  105 

said  electro-magnet,  and  means  operated  by 
said  electro-magnet  to  automatically  cut  said 
electro-magnet  out  of  circuit. 

6.  The  combination,  with  a  source  of  elec- 
tricity, of  one  or  more  translating  devices  ar-  no 

ranged  in  a  circuit  therefrom,  an  electro-mag- 
net also  arranged  in  said  circuit,  an  armature 

adapted  to  be  actuated  by  the  electro-magnet, 
a  switch  to  control  the  circuit,  time-register- 

ing mechanism  adapted  to  be  stopped  or  115 
started  by  the  movement  of  said  armature, 
and  means  operated  by  said  armature  to  au- 

tomatically cut  the  electro-magnet  out  of  cir- 
cuit. 

7.  The  combination,  with  a  source  of  elec-  120 
tricity,  of  one  or  more  translating  devices  ar- 

ranged in  a  circuit  therefrom,  a  switch  to  con- 
trol said  circuit,  an  electro-magnet  also  ar- 

ranged in  said  circuit,  an  armature  adapted 
to  be  actuated  by  said  electro-magnet,  time-  125 
registering  mechanism,  and  means  adapted  to 
be  operated  by  said  armature  to  start  or  stop 
said  time-registering  mechanism  and  at  the 
same  time  cut  the  electro-magnet  out  of  cir- 

cuit. 13° 
8.  The   combination,  with  a  main  circuit 

from  a  source  of  electricity,  of  one  or  more 
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translating  devices  arranged  therein,  a  switch 
to  control  the  main  circuit,  an  electro-magnet 
arranged  in  a  shunt-circuit  from  the  maiu 
circuit,  time-registering  mechanism  adapted 

5  to  be  started  or  stopped  by  said  elect  ro-mag- 
net,  and  means  also  operated  by  said  electro- 

magnet to  automatically  cut  the  electro-mag- 
net out  of  circuit, 

'J.  The  combination,  with  a  source  of  elec- 
10  tricity,  of  one  or  more  translated  devices  ar- 

ranged in  a  circuit  therefrom,  a  switch  to  con- 
trol said  circuit,  an  electro-magnet  also  ar- 

ranged in  said  circuit,  an  armature  adapted 
to  be  actuated  by  said  electro-magnet,  time- 

15  registering  mechanism,  means  adapted  to  be 
operated  by  said  armature  to  start  or  stop  said 
time-registering  mechanism,  and  a  switch  also 
adapted  to  be  operated  by  the  movement  of 
said  armature  to  automatically  cut  the  electro- 

20  magnet  out  of  circuit. 
10.  The  combination,  with  a  source  of  elec- 

tricity, of  one  or  more  translating  devices  ar- 
ranged in  a  circuit  therefrom,  a  switch  to  con- 

trol said  circuit,  time-registering  mechanism 
25  adapted  to  be  started  or  stopped  by  said  elec- 

tro-magnet, an  armature  adapted  to  be  actu- 
ated by  said  magnet,  and  a  switch  adapted  to 

be  operated  by  the  movement  of  the  arma- 
ture to  automatically  cut  the  electro-magnet 

30  out  of  circuit. 
11.  The  combination,  with  an  electro-mag- 

net and  its  armature,  of  the  rod  J,  connected 
therewith,  pawl  a,  connected  with  said  rod, 

rods  L  1/  and  heads  K  K',  connected  with  said 
35  rods,  walking-beam  Q,  to  which  the  rods  LL' 

are  attached,  and  sleeve  t,  all  arranged  and 
adapted  to  be  operated  by  the  movement  of 
said  armature  when  the  electro-magnet  is  en- 

ergized, substantially  as  set  forth. 
40  12.  The  combination,  with  an  electro-mag- 

net and  its  armature,  of  the  rod  J,  connected 
therewith,  pawl  a,  connected  with  said  rod, 

rods  L  I/,  couplings  /  /',  heads  K  K',  connected 
with  said  rods,  walking-beam  Q,  and  sleeve  t, 

45  all  arranged  and  adapted  to  be  operated  by 
the  movement  of  said  armature  when  the  elec- 

tro-magnet is  energized,  substantially  as  set forth. 

13.  The  combination,  with  an  electro-mag- 
50  net  and  its  armature,  of  the  rod  J,  connected 

therewith,  pawl  a,  rods  L  I/,  connected  with 
the  walking-beam  Q,  sleeve  /,  heads  K  K',  con- 

nected with  said  rods,  and  pins  m  m',  which 
pass  through  said  heads  KK',  lever  M  on  the 

55  shaft  11,  and  switch  I,  all  arranged  and  adapted 
to  bo  operated  by  the  movement  of  said  arma- 

ture when  said  electro-magnet  is  energized, 
substantially  as  set  forth. 

11,  The  combination,  with  a  source  of  elec- 
60  tricity,  of  a  switch  to  control  the  circuit  lead- 

ing therefrom,  an  electro-magnet  in  said  cir- 
cuit, an  armature  adapted  to  be  operated  by 

said  electro-magnet,  a  rod  J,  connected  with 
said  armature,  a  pawl  a,  connected  with  said 

65  rod,  rods  L  I/,  connected  to  the  walking-beam 
Q,  which  turns  the  sleeve  /,  heads  KK',  con-  * 

nected  with  said  rods  L  L',  pins  m  m',  which 
pass  through  said  heads  K  K',  a  lever  M 
adapted  to  be  moved  by  said  pins,  a  switch  I 
on  the  same  shaft  with  the  lever  M,  an  elec-  70 
trode  P,  with  which  said  switch  I  makes  con- 

tact, and  electrodes  g  g',  all  arranged  and 
adapted  to  be  operated  by  the  movement  of 
said  armature  when  the  electro-magnet  is  en- 

ergized, substantially  as  set  forth.  75 

15.  The  combination,  with  a  time-register- 
ing mechanism,  of  means  to  start  or  stop  said 

mechanism,  consisting  of  the  arm  19  on  the 
sleeve  t,  a  spring  20,  connected  with  said  arm, 
lever  17,  having  the  spring  18  attached  at  one  80 
end  and  the  trundle  16  pivoted  to  the  other 
end,  wheel  15  on  said  sleeve  t,  provided  with 

recesses  N  N'  in  its  periphery,  into  which  the 
trundle  16  is  adapted  to  fall  and  to  be  held 
therein  by  the  spring  18,  and  walking-beam  Q  85 
on  the  sleeve  i,  said  mechanism  adapted  to  be 
actuated  by  an  electro-magnet,  substantially 
as  set  forth. 

16.  The  combination,  with  a  time-register- 
ing mechanism  having  as  its  pulsative  device  90 

a  balance-wheel,  of  means  to  start  or  stop  said 
mechanism,  consisting  of  the  arm  19  on  the 
sleeve  t,  a  spring  20,  connected  with  said  arm, 
lever  17,  having  the  spring  18  connected  at 
one  end  and  the  trundle  16  pivoted  to  the  95 
other  end,  wheel  15  on  said  sleeve  t,  provided 

with  recesses  NN'in  its  periphery,  into  which 
the  trundle  16  is  adapted  to  fall  and  to  be  held 
therein  by  the  spring  18,  and  walking-beam  Q 
on  the  sleeve  t,  said  mechanism  being  adapted  too 
to  be  started  or  stopped  by  an  electro-magnet, 
substantially  as  set  forth. 

17.  The  combination,  with  a  time-register- 
ing mechanism,  of  a  graduated  dial -plate, 

pointers  in  gear  with  said  time -registering  105 
mechanism,  an  escapement  device  forming 
part  of  said  time-registering  mechanism,  and 
means  adapted  to  start  or  stop  the  said  time- 
registering  mechanism,  consisting  of  an  arm 
19  on  the  sleeve  t,  spring  20,  connected  with  no 
said  arm,  adapted  to  engage  with  said  escape- 

ment device,  walking-beam  Q,  also  connected 
with  the  sleeve  t,  and  rods  L  I/,  connected 
with  the  said  walking-beam,  said  rods  being 
adapted  to  be  moved  up  or  down  to  start  or  115 
stop  the  time-registering  mechanism  by  the 
action  of  an  electro-magnet,  substantially  as 
set  forth. 

18.  The  combination,  with  a  time-register- 
ing mechanism,  of  an  escapement  device  form-  120 

ing  part  thereof  and  means  adapted  to  start  or 
stop  said  time-registering  mechanism,  consist- 

ing of  an  arm  adapted  to  engage  with  said  es- 
capement device,  a  walking-beam  connected 

with  said  arm,  and  means  to  move  said  walk-  125 
ing-beam  adapted  to  be  operated  by  an  elec- 

tro-magnet, substantially  as  and  for  the  pur- 
pose set  forth. 

19.  The  combination,  with  a  source  of  elec- 
tricitj7,  of  one  or  more  translating  devices  ar-  130 
ranged  in  a  circuit  therefrom,  an  electro-mag- 

net also  arranged  in  said  circuit,  a  switch  to 
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control  the  circuit,  time- registering  mechan- 
ism, and  an  escapement  device  forming  part 

thereof,  and  means  adapted  to  start  or  stop 
said  time-registering  mechanism,  consisting 
of  an  arm  adapted  to  engage  with  said  escape- 

ment device,  a  walking-beam  connected  with 
said  arm,  and  means  to  move  said  walking- 
beam  adapted  to  be  operated  by  said  electro- 

magnet, substantially  as  and  for  the  purpose 
set  forth.  10 

This  specification  signed  and  witnessed  this 
2d  day  of  December,  1891. 

HENRY  II.  PATTEE. 

In  presence  of — F.  II.  Smith, 
\V.  C.  Arthur. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  478,284,  dated  July  5,  1892. 

Application  filed  October  28, 1889.    Serial  No.  328,472.    (No  model.) 

To  all  whcnn  it  may  concern: 
Be  it  known  that  I,  John  Caspar  Koch,  a 

citizen  of  the  United  States,  residing  at  Ber- 
lin, Prussia,  Germany,  have  invented  an  Im- 

5  provement  in  Recording  Apparatus,  of  which 
the  following  is  a  specification. 

The  object  of  this  invention  is  to  give  op- 
portunity for  recording  a  name  and  the  time 

at  which  the  name  is  written  upon  a  strip  or 
io  web  of  paper,  so  that  workmen  or  others  go- 

ing into  a  factory  or  building  or  passing  a 
given  place  can  record  their  names  and  the 
hour  at  which  the  record  is  made,  and  the 
same  apparatus  is  available  as  a  register  for 

15  a  hotel  to  indicate  the  time  of  arrival  simul- 
taneously with  the  recording  of  the  name,  and 

it  may  also  be  used  in  public  or  private  offices 
for  the  names  of  callers,  whether  the  office  is 
open  or  closed. 

20  In  my  improvement  a  strip  or  web  of  pa- 
per is  within  a  case  having  an  opening  adapt- 

ed to  allow  the  name  or  number  of  the  person 
to  be  written  upon  the  surface  of  the  paper, 
and  by  a  push-button  the  paper*  is   moved 

25  along  progressively  a  sufficient  distance  for 
the  reception  of  each  name  or  number,  and 
in  connection  with  this  apparatus  are  record- 

ing-wheels containing  the  hour  and  minutes 
and  the  day  of  the  month  and  the  year  or  any 

30  other  desired  registration  indicating  time,  and 
where  the  hours  or  hours  and  minutes  are  pro- 

vided for  a  clock-work  is  employed  to  move 
the  recording  apparatus  and  an  impression 
is  made  upon  the  paper  adjacent  to  the  name 

35  or  number  written  thereon  automatically  by 
a  connection  with  the  push-button  made  use 
of  in  moving  the  paper  along  progressively. 

In  the  drawings,  Figure  1  is  a  vertical  sec- 
tion at  the  line  z  z,  Fig.  2,  with  part  of  the 

40  partition  of  the  case  broken  open  and  some 
of  the  parts  behind  it  in  section.  Fig.  2  is  a 
section  at  the  line  x  x,  Fig.  1;  and  Fig.  0  is  a 
section  at  the  line  y  y,  Fig.  1.  Fig.  4  is  a  sec- 

tion through  the  axis  of  the  winding-roll  for 
45  the  paper.  Fig.  5  is  a  plan  view,  in  smaller 

size,  of  the  surface  of  the  case;  and  Fig.  6  is  a 
diagram,  partially  in  section,  representing  the 
connection  from  the  clock-work  shaft  to  hold- 

ing-catch of  the  slide. 
50  The  case  employed  for  containing  the  ap- 

paratus may  be  of  any  suitable  material,  and 
the  case  majT stand  vertically  or  be  supported 

horizontally.  I  prefer  the  latter,  in  which  in- 
stance the  top  A  of  the  case  will  lie  horizon- 

tally, or  nearly  so,  and  the  bottom  B  of  the  55 
case  will  rest  upon  a  table  or  other  support, 
or  one  end  may  be  placed  against  the  wall, 
as  shown,  and  it  is  preferable  to  hinge  the 
side  C,  as  illustrated  in  the  drawings,  so  that 
the  case  can  be  opened  to  give  access  to  the  60 
parts  for  introducing  a  fresh  roll  of  paper  and 
for  setting  such  of  the  recording-wheels  as 
may  be  actuated  by  hand. 

In  the  part  A  of  the  case  is  an  opening  a, 
behind  which  opening  is  a  table  d,  there  be-  65 
ing  a  space  between  the  inner  side  of  the  top 
A  of  the  case  and  the  table  d  for  the  passage 
of  the  strip  or  web  of  paper  b,  and  this  web  of 
paper  is  upon  a  roll  c  and  passes  around  the 
roll  c'  c2  and  is  wound  upon  the  roll  c3.    The  70 
rolls  c'  and  c2  are  in  such  a  position  that  the 
web  of  paper  b  will  pass  over  the  surface  of 
the  table  d  and  in  close  proximity  to  the  in- 

ner surface  of  the  top  A  of  the  case,  and  the 
opening  a  in  the  case  is  sufficiently  large  to  75 
allow  the  name  or  number  of  the  person  to 
be  written  upon  the  paper  web  b  through  the 
opening  a,  and  the  paper  is  to  be  moved  pro- 

gressively after  each  name  or  number  that  is 
written  by  pushing  upon  the  button  I2.    The  80 
button  Z2  is  at  one  side  of  the  web  of  paper, 
so  as  not  to  interfere  with  the  same,  and  the 
stem  of  the  button  passes  through  the  case 
and  is  connected  with  the  slide  I,  and  there  is 
around  the  stein  of  the  button  and  within  a  85 
fixed  case  m'  a  helical  spring  m2,  that  serves 
to  project  the  button  I2  and  move  the  slide  I 
in  an  opposite  direction   to  that  given  bjr 
hand.    The  slide  I  is  supported  at  its  rear  end 
by  a  bearing  m,  through  which  it  is  free  to  90 
move,  and  there  is  a  cross-shaft  2  supported 
within  the  case  and  carrying  a  ratchet-wheel 
q\  adjacent  to  which  is  a  retaining  pawl  ami 
spring  3  to  hold  said  ratchet-wheel  as  it  is 
moved  progressively  by  a  lever  q,  which  has  95 
the  shaft  2  for  its  pivot,  and  it  isprovided  at 
the  end  with  a  spring-pawl  q2,  and  the  other 
end  of  this  lever  q  passes  into  a  mortise  in 
the  slide  I,  so  that  as  this  slid9  I  is  moved  by 
the  push-button  and  spring  the  ratchet-wheel  100 
q'  is  moved  progressively  one  or  more  teeth 
each  time  the  button  I2  is  pressed  upon,  and 
upon  the  shaft  2  is  a  gear-wheel  4,  giving  mo- 

tion to  an  intermediate  gear-wheel  5,  and  this 
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wheel  5  rotates  a  gear  6  upon  the  shaft  r  of 
the  winding-up  roller  c3.  In  Fig.  4  I  have 
represented  a  friction-spring  t  and  friction- 
coupling  r'  between  the  end  of  the  winding-up 

5  roller  c3  and  the  nuts  upon  the  end  of  the  shaft 
r,  so  that  the  shaft  r  may  turn  sufficiently  to 
wind  up  the  paper;  but  the  shaft  may  move 
after  the  paper  is  wound  without  drawing  the 

paper  along,  the  friction-coupling  r'  sliding 
io  upon  the  end  of  the  wind-up  roll  c3,  and 

there  is  a  gear-wheel  7  upon  the  shaft  of  the 
roller  c2  and  an  intermediate  wheel  8  between 
the  gear  7  and  the  gear  4  upon  the  shaft  2, 
so  that  this  roll  c2  will  be  moved  the  proper 

IS  distance  for  carrying  along  the  paper  every 
time  the  button  Z2  is  acted  upon,  so  that  this 
roller  e2  becomes  the  measure  of  the  amount 
of  paper  drawn  along,  and  the  d  uty  of  the  roll 
e3  is  simply  to  wind  up  the  slack  of  the  paper, 

20  and  the  journals  of  the  rolls  c  and  c'  afford 
the  neeessary  friction  to  maintain  a  slightten- 
sion  upon  the  paper  as  it  is  drawn  along. 

In  eases  where  an  impression  is  made  upon 
the  paper  at  the  same  time  that  the  push- 

25  button  Z2  is  acted  upon  I  provide  a  web  of 
ribbon  /,  prepared  with  carbon  or  coloring- 
matter  and  passing  around  rolls  e  and  be- 

tween the  paper  and  the  inner  surface  of  the 
ease-top  A,  preferably  near  one  margin  of  the 

30  paper,  and  in  consequence  of  this  printing- 
ribbon  /  passing  over  the  roller  c2  while  in 
contact  with  the  surface  of  the  paper  such 
printing- ribbon  will  be  moved  along  from 
time  to  time  similarly  to  the  ribbon  made  use 

35  of  in  type-writing  machines,  and  it  is  prefer- 
able to  make  use  of  a  pad  k  of  rubber  or  simi- 

lar material  let  into  the  inner  surface  of  the 

top  A  of  the  ease  opposite  to  where  the  im- 
pression is  to  be  made  by  type  or  character 

40  wheels  h  h'.  These  type  or  character  wheels 
h  h'  are  upon  a  shaft  supported  by  a  lever  g  g', 
pivoted  at  g2and  having  a  roller  g3  at  the  end, 
against  which  the  cam  n'  upon  the  slide  Z 
acts  to  move  the  lever  and  give  an  impression 

45  f  rota  the  type  or  character  wheels  h  hf  against 
the  back  of  the  paper,  and  thereby  cause  the 
printing-ribbon /to  mark  the  surface  of  the 
paper  as  the  types  or  characters  press  the 
paper  and  the  ribbon  toward  the  pad  h.    The 

50  earn  n'  is  hinged  at.  n  and  has  a  spring  n2  be- 
tween the  end  of  the  cam  and  the  support  V 

upon  the  slide  Z,  and  the  cam  n'  is  preferably 
within  a  notch  or  mortise  in  the  slide  Z,  so  that 
when  the  slide  Z  is  moved  by  the  button  Z2  the 

55  cam  n'  operates  upon  the  roller  gs  and  lever 
g  g'  to  move  the  character-wheels  and  give 
the  impression,  and  as  the  slide  I  is  moved  in 
the  opposite  direction  by  the  spring  m2  the 
cam  n'  swings  upon  its  pivot  n  against  the 

60  action  of  the  spring  n2  and  passes  by  the 
roller  g3  without  giving  a  second  impression 
by  the  letter  or  character  wheels  upon  the 
paper,  and  I  prefer  to  make  use  of  a  spring  o 
and  an  adjusting-nut  0'  around  the  screw  that 

65  passes  through  the  spring  and  the  end  of  the 
lever  g,  so  that  such  lever  and  the  character- 
wheels  may  be  held  in  the  proper  position  ad- 

jacentto  the  paper;  but  the  spring  0  will  yield 
as  the  cam  n'  acts  to  give  the  impression. 

It  is  now  to  be  understood  that  the  type  or  70 

character  wheels  h  h'  may  be  of  any  desired 
kind,  and  that  where  the  hours  and  minutes 
only  are  to  be  recorded  one  wheel  will  have 
characters  upon  it  to  indicate  the  hour  of  the 

day  from  ̂ 1"  to  "12"  or  from  "1"  to  "24"  75 and  the  other  wheel  the  minutes  or,  say,  the 

five  or  other  minute  divisions,  and  the  min- 
ute-wheel will  receive  motion  from  a  clock- 

work and  rotate  the  hour-wheel  one  division 
each  revolution  of  the  minute-wheel  by  any  80 
suitable  mechanism,  such  as  that  made  use 
of  in  a  counting-register.    I  have  represented 
a  shaft  12  to  be  rotated  by  clock-work,  and 
the  gearing  13  drives  a  second  shaft  14,  and 
from  the  second  shaft  14  motion  is  to  be  given  85 
to  the  minute-wheel  h  by  any  suitable  con- 

nection.   I  have  represented  a  series  of  in- 
clined planes  upon  awheel  15,  which  inclined 

planes  act  upon  a  lever  that  has  the  shaft  16 
for  its  pivot,  and  carries  the  pawl  21,  that  acts  90 
upon  a  ratohet-wheel  22,  adjacent  to  the  min- 

ute-wheel h,  to  turn  the  same  progressively 
by  the  action  of  the  inclines  and  in  harmony 
with  the  clock-work. 

If  desired,  two  other  wheels  may  be  added  95 
upon  the  shaft  16  for  containing  the  day  of 
the  month  and  the  month  of  the  year,  similar 
to  the  wheels  made  use  of  in  the  well-known 
stamps  for  dating  the  reception  of  letters  or 
other  communications,  and  these  wheels  may  ico 
be  turned  by  hand,  the  one  that  indicates  the 
day  of  the  month  being  set  each  day,  and  all 
of  these  type  and  character  wheels,  being 

moved  by  the  lever  g  g',  print  the  proper  char- 
acters upon  the  strip  of  paper  adjacent  to  the  105 

name  or  number  written  thereon  through  the 
opening  a,  and  it  will  be  apparent  that  when 
the  push-button  Z2  is  operated  the  paper  with 
the  name  or  number  upon  it  is  moved  along 
and  the  marks  are  out  of  sight  and  the  proper  no 
space  furnished  for  the  reception  of  the  next 
name  or  number. 

It  is  preferable  to  move  the  character- wheel 
periodically  and  with  rapidity  and  then  to 
allow  such  character-wheel  to  remain  quies-  115 
cent  during  the  time  that  the  printing  opera- 

tion may  be  performed.  For  this  reason  it  is 
desirable  to  make  the  inclined  planes  around 
the  wheel  15  at  intervals,  and  upon  the  same 
shaft  14  is  a  cam-wheel  18, acting  against  the  120 
roller  p'  of  the  latch  p,  the  other  end  of  the latch  being  adapted  to  pass  into  a  hole  in  the 
slide  I  by  the  action  of  the  spring  20,  and  the 
cam-wheel  18  is  made  with  notches  around  its 
periphery,  corresponding  in  number  with  the  125 
inclines  on  the  wheel  15,  so  that  during  the 
time  one  of  the  inclines  is  moving  the  char- 

acter-wheel h  the  roller  of  the  latch  p  will  be 
in  one  notch  of  the  cam  18  and  the  latch  p  will 
hold  the  slide  Z,  so  that  the  push-button  can-  130 
not  be  operated  during  the  time  that  the  char- 

acter-wheel is  being  turned,  and  during  the period  of  rest  to  the  character-wheel  the  cam 
18 disconnects  the  latch  p  from  the  slide  Z,al- 
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lowing  the  recording  apparatus  to  be  brought 
into  operation.  The  clock-work  in  the  box  or 
^ase  D,  that  drives  the  shaft  12,  can  be  of  any 
desired  character,  and  the  face  thereof  can  be 

5  seen  at  the  side  or  top  of  the  case,  and  if  an 
ordinary  calendar- clock  is  used  the  date  will 
also  be  denoted. 

I  claim  as  my  invention — 
1.  The  combination,  with  the  case  having 

io  an  opening  and  a  table  behind  the  opening, 
of  rolls  for  supplying  and  guiding  a  web  of 
paper,  a  wind-up  roll,  a  push-button  which 
extends  outside  the  case,  a  lever,  pawl,  and 
ratchet-wheel  receiving  motion  from  the  push- 

15  button  and  gearing  therewith  connected  for 
moving  the  wind-up  roller,  a  range  of  char- 

acter-wheels, and  connection  for  a  clock  mech- 
anism for  rotating  such  character-wheels,  a 

lever  for  supporting  the  character-wheels,  and 
20  a  cam  on  the  inner  portion  of  the  push-but- 

ton for  moving  the  lever  and  tjrpe-wheelsand 
impressing  the  characters  on  the  same,  sub- 

stantially as  specified. 
2.  The  combination,  with  the  containing- 

25  case  having  an  opening  therein  and  the  sup- 
porting table  and  rollers  for  supplying,  guid- 

ing, and  winding  up  the  paper,  of  a  push-but- 
ton and  slide,  a  ratchet-wheel  and  pawl  and 

the  gearing  moved  thereby,  and  a  frictional 
30  connection  between  the  gearing  and  the  wind- 

ing-up roller,  aud  a  letter  or  character  wheel, 
and  a  levercarryingtho  letter-wheel, and  acon- 
nection  from  the  same  to  the  push-button  for 

impressing  the  character  on  the  paper,  sub- 
stantially as  set  forth.  35 

3.  The  combination,  with  the  containing- 
case  and  the  roll  c  for  supplying  a  web  of 

paper,  of  the  guide-rolls  c'  c2  and  winding-up 
roll  c3,  the  gearing  connecting  the  rolls  c3  c\ 
the  ratchet-wheeU"for  giving  motion  to  the  40 
gearing,  a  friction  device  between  the  roll  c3 
and  the  gearing,  a  push-button ,  lever,  and  pawl 
for  acting  upon  the  gearing  to  move  the  pa- 

per, the  type  or  character  wheels,  a  lever  for 
supporting  and  moving  the  same,  and  a  cam  45 
acted  upon  by  a  slide  for  giving  motion  to  the 
lever  and  character-wheels,  substantially  as 
set  forth. 

4.  The  combination,  with  the  containing- 
case  having  an  opening  in  the  same  and  ata-  50 
ble  behind  the  opening,  of  a  roll  for  supply- 

ing the  web  of  paper,  the  guide-rolls  c'c2,  the 
wind-up  roll  and  mechanism  for  actuating  the 
same,  substantially  as  specified,  a  ribbon  con- 

taining coloring-matter  adjacent  to  the  web  55 
of  paper  near  one  edge,  type  or  character 
wheels  and  a  connection  for  moving  the  same 
by  clock-work,  and  a  lever  and  cam  for  sup- 

porting the  character-wheels  and  a  push-but- 
ton and  cam  for  impressing  the  character-  60 

wheels,  substantially  as  set  forth. 
Signed  by  me  this  21st  day  of  October,  1889. 

JOHN  C.  KOCH. 
Witnesses: 

Geo.  T.  Pinokney, 
William  G.  Mott. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  Everett  El- 

lis, a  citizen  of  the  United  States,  residing 
at  Washington,  in  the  District  of  Columbia, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Time -Setting  Crystals  for 

Watches  and  Clocks;  and  I  do  herelw  declare 
the  following  to  be  a  full,  clear,  and  exact  de- 

scription of  the  invention,  such  as  will  eu- 
ro able  others  skilled  in  the  art  to  which  it  ap- 

pertains to  make  and  use  the  same. 
This  invention  relates  to  certain  new  and 

useful  improvements  in  time-setting  devices 
for  watches  and  clocks;  and  it  consists,  sub- 

15  stantially,  in  such  novel  features  thereof  as 
will  hereinafter  be  more  particularly  de- 

scribed and  claimed. 

The  object  of  the  invention,  generically 
stated,  is  to  provide  for  the  setting  or  mov- 

20  ing  of  the  hands  of  a  watch  or  clock  by  means 
of  the  usual  crystal  or  glass  front  placed 
over  or  upon  the  dial  or  face  thereof,  thereby 
dispensing  with  all  former  modes  of  time- 
setting,  substantially  as  will  more  fully  here- 

25  inafter  appear,   when   taken  in   connection 
with  the  accompanying  drawings,  in  which — 

Figure  1  represents  a  top  plan  view  of  a 
watch  having  my  improvements  embodied  in 
connection  therewith;  and  Fig.  2  is  a  trans- 

30  verse  sectional  view  thereof,  taken  centrally 
through  the  hand -post  and  movable  slide 
which  engages  the  same.  Fig.  3  is  a  top  or 
plan  view  of  the  movable  or  revolving  crys- 

tal.    Fig.   4   is  a  sectional  elevation"  taken 35  through  the  crystal,  its  ring,  and  the  spring 
or  elastic  devices  for  holding  the  crystal 
against  accidental  displacement  or  movement. 
Fig.  5  is  a  view  in  perspective  of  one  of  the 
springs  used  in  connection  with  the  crystal 

40  and  its  ring.  Fig.  6  is  a  view  similar  to  Fig. 
1,  representing  a  modification.  Fig.  7  is  a 
view  similar  to  Fig.  2,  representing,  also,  said 
modifications.  Fig.  8  is  a  view  of  the  modi- 

fied form  of  crystal,  similar  to  that  shown  in 
45  Fig.  3.  Fig.  9  is  a  detail  view  representing 

the  disk  with  its  guides  and  the  slide  which 
moves  thereon.  Fig.  10  is  a  similar  view  of 
the  modified  form  of  slide. 

In  carrying  my  invention  into  effect  I  pro- 
50  vide  the  dial  or  face  of  the  watch  or  clock 

with  a  crystal  or  front  that  is  capable  of  re- 
volving or  being  moved  in  its  holding-ring  by 

simply  pressing  on  the  same  slightly  with 
the  thumb  or  finger  and  giving  a  turn  there- 

to, and  for  the  purpose  of  maintaining  said  55 
crystal  or  front  against  accidental  displace- 

ment while  the  watch  is  being  carried  in  the 

pocket  I  pi'ovide  suitable  elastic  or  spring 
devices  for  pressing  upwardly  against  said 
crystal  with  sufficient  force  to  hold  it  in  place.  60 
Centrally  of  the  said  crystal  a  circular  or 
other  shaped  opening  is  formed  concentric 
with  the  center  post  upon  which  the  hands 
of  the  watch  or  clock  are  fixed  or  placed,  and 
connected  or  otherwise  attached  to  the  crys-  65 
tal  is  a  small  thin  steel  or  other  metallic  plate 
having  an  opening  coinciding  with  the  cen- 

tral opening  of  the  crystal.  The  said  plate 
is  made  as  small  as  practicable  and  is  formed 
or  provided  to  opposite  sides  of  its  opening  70 
with  parallel  guides  to  receiveand  admit  of  the 
working  back  and  forth  of  a  small  slide  or  key 
arranged  therein.  Instead  of  these  guides  be- 

ing formed  with  the  plate  they  may  be  formed 
separately  and  then  attached  to  the  said  75 
plate  in  any  suitable  secure  manner.  The 
movable  slide  or  key  is  also  made  as  small  as 
practicable,  so  as  not  to  conceal  from  view  at 
any  time  any  more  of  the  hands  of  the  watch 
or  clock  than  possible,  and  said  slide  or  key  80 
is  cut  out  or  so  shaped  on  its  inner  end  as  to 
embrace  the  hand-post  when  moved  inwardly, 
and  thus  by  moving  said  slide  inwardly  so  as 
to  engage  or  embrace  said  post  and  then  press- 

ing slightly  upon  the  crystal  and  turning  the  85 
latter  the  hands  of  the  watch  or  clock  will  be 
correspondingly  turned  and  the  said  hands 
accurately  set  or  moved  to  indicate  any  hour 
and  minute  of  time  desired.  This  much  is 
sufficient  to  indicate  the  practicability  of  my  90 

invention;  butit'willof  course  be  understood that  many  other  ways  could  be  resorted  to  for 
accomplishing  the  desired  object  by  the  use 
of  the  same  principle,  and  consequently  I  do 
not  wish  to  be  understood  as  limiting  myself  95 
to  this  precise  detail  of  construction  and  ar- 

rangement. For  instance,  instead  of  the  cen- 
tral opening  in  the  crystal  I  could  form  an 

oblong  slot  therein  to  intersect  with  the  cen- 
ter thereof,  and  then  I  would  employ  a  slide  100 
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moving  in  said  slot  and  constructed  on  its 
under  side  or  portion,  so  as  to  receive  or  em- 

brace the  hand-post  in  a  similar  manner  on 
the  under  side  of  the  crystal.  In  this  instance 

5  the  slide  would  of  necessity  have  to  consume 
a  greater  area  of  space  than  in  the  first  in- 

stance; but  in  either  case  the  device  would  be 
thoroughly  operative  in  accomplishing  theob- 
ject  or  purpose  intended.     In  either  instance 

10  no  other  alteration  in  the  watch  is  required 
than  to  simply  make  the  hand-post  extend  up 
a  little  higher  than  is  now  done;  but  this  can 
be  very  easily  accomplished  at  a  small  cost. 
The  construction  resorted  to  in  both  of  the 

15  instances  recited  is  illustrated  herein,  and  no 
difficulty  will  be  experienced  in  understand- 

ing the  same.  It  will  also  be  seen  that  no 
material  change  in  the  ciystal  is  made  which 
would  alter  its  function  as  such,  and,  still  f  ur- 

20  ther,  it  will  be  seen  that  in  the  event  of  break- 
age of  the  crystal  the  same  can  be  replaced 

at  an  expense  that  is  very  slight  as  compared 
with  the  cost  of  repairing  many  of  the  forms 
of  time-setting  devices  for  watches  and  clocks 

25  now  in  use.  The  several  parts  employed  can 
be  made  very  small  and  attractive,  thereby 
detracting  nothing  whatever  from  the  beauty 
or  ornamental  appearance  of  the  watch  or 
clock,  which  it  is  so  desirable  to  maintain. 

30  Reference  being  had  to  the  drawings  by  the 
letters  marked  thereon,  A  represents  an  ordi- 

nary clock  or  watch  dial,  and  B  the  post  upon 
which  the  indicating-hands  a  and  b  are  placed 
and  by  which  said  hands  are  caused  to  move 

35  or  turn  by  the  action  of  the  watch  mechanism 
located  within  the  case  in  the  usual  manner. 
As  will  be  observed,  the  said  post  B  is  extend- 

ed up  slightly  higher  than  ordinary,  so  as  to 
project  very  slightly  through  the  crystal  and 

40  still  not  be  in  the  way  of  the  watch-case  when 
the  latter.is  closed. 

C  represents  the  movable  or  revolving  cos- 
tal constructed  in  accordance  with  my  inven- 

tion, the  same  being  seated  in  the  usual  man- 
45  ner  in  the  ring  c,  provided  therefor,  and  for 

the  purpose  of  maintaining  said  costal  sta- 
tionary or  in  place  sufficiently  tight,  so  as 

to  be  prevented  from  accidental  turning  while 
carrying  the  watch  in  the  pocket  or  otherwise, 

50  I  locate  beneath  the  same  two  or  more  very 
fine  yet  sufficiently  strong  elastic  cushions  or 
springs  d,  which  are  curved  in  one  direction, 
so  as  to  conform  to  the  shape  of  the  holding- 
ring  or  the  edge  of  the  crystal,  as  well  as  be- 

55  ing  curved  upwardly,  as  shown  at  e,  so  as  to 
exert  by  their  resiliency  sufficient  upward 
force  to  keep  the  ciystal  in  place.  Th«  said 
ciystal  is  formed  with  the  central  opening /, 
which  is  concentric  with  the  hand-post  of  the 

60  watch,  and  surrounding  said  opening  is  a  small 

thin  plate  or  disk  having  a  similar  openiugj",  to opposite  sides  of  which  are  the  parallel  guides 
It  h.  AVorking  back  and  forth  in  said  guides 
is  a  movable  slide  or  key  D,  constructed  with 

65  a  central  opening  to  permit  passage  of  the 
post  B  and  having  a  square  or  rectangular 
notch  i,  into  which  the  correspondinglj'-shaped 

post  B  is  received  when  said  slide  is  moved 
inwardly.  The  said  slide  is  also  preferably 
formed  on  its  other  end  with  a  very  slightly-  70 
upturned  edge,  so  as  to  better  enable  the  same 
to  be  moved  back  and  forth  by  the  aid  of  the 

finger.  To  provide  against  the  slide  becom- 
ing useless  from  the  wear  of  the  edges  of  the 

notch  thereon,  I  also  provide  a  similar  notch  g  75 
on  the  opposite  side  of  the  central  opening  in 
the  slide,  and  thus  can  the  latter  be  moved  in 
either  direction  to  have  the  same  engage  with 
the  post.  When  the  post  is  so  engaged  by  the 
slide,  it  is  obvious  that  by  simply  pressing  80 
lightly  upon  the  ciystal  and  turning  the  same 
the  hands  of  the  watch  or  clock  will  also  be 

caused  to  turn,  and  thus  can  the  time  be  ac- 
curately changed  or  set  to  any  hour  of  the 

day.  85 
In  Figs.  G,  7,  8,  and  10  I  have  shown  the 

modification  referred  to,  and  wherein  it  will 
be  seen  that  instead  of  the  central  opening  in 
the  crystal  a  simple  oblong  opening  j  is  made, 
and  in  which  the  slide  works.  In  this  in-  90 
stance  the  opening  j  of  course  crosses  or  coin- 

cides in  direction  with  the  position  of  the 
hand-post,  while  the  slide  itself  is  constructed 
of  an  inner  and  outer  portion,  the  former  of 
which  being  constructed  to  embrace  the  post  95 
in  the  manner  hereinbefore  explained  in  con- 

nection with  the  preferred  construction. 
From  the  foregoing  it  will  be  seen  that  am- 

ple provision  is  made  against  any  accidental 
movement  or  displacement  of  the  crystal;  but  10c 
even  though  the  provision  did  not  exist  it  will 
be  apparent  that  the  hands  of  the  watch  could 
not  ever  be  affected  or  accidentally  moved  by 
the  slide  while  the  same  remains  pushed  back 
or  out  of  contact  or  engagement  with  the  post.  105 

Having  thus  described  uiy  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 
1.  In  time-setting  devices  for  watches  and 

clocks,  a  movable  or  revolving  ciystal  pro-  no 
vided  with  means  for  engaging  and  disengag- 

ing the  hand-post  of  a  watch  or  clock,  sub- 
stantially as  shown,  and  for  the  purpose  de- 

scribed. 
2.  In  time-setting  devices  for  watches  and  115 

clocks,  a  movable  or  revolving  crystal  having 
a  central  opening  and  provided  with  a  slide 
for  engaging  the  hand-post  of  a  watch  or 
clock,  substantially  as  described. 

3.  In  time-setting  devices  for  watches  and  120 
clocks,  a  movable  or  revolving  crystal  having 
a  central   opening,  and  a  disk  surrounding 
said  opening  and  having  parallel  guides,  and 
a  slide  moving  in  said  guides  having  a  notch 
for  engaging  or  receiving  the  hand-post  of  a  125 
watch  or  clock,  substantially  as  described. 

4.  In  time-setting  devices  for  watches  and 
clocks,  a  movable  or  revolving  crystal  hav- 

ing a  central  opening  surrounded  by  a  disk 
formed  with  parallel  guides,  and  a  slide  mov-  130 
ing  in  said  guides  having  its  outer  edge  up- 

turned slightly  and  formed  with  oppositely- 
arranged  notches  for  engaging  the  hand-post 
of  a  watch  or  clock  when  said  slide  is  moved 
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toward  the  same  in  either  direction,  substan- 
tially as  and  for  the  purpose  described. 

5.  In  time-setting  devices  for  watches  and 
clocks,  the  combination  of  a  movable  crystal 
having  a  central  opening,  springs  or  elastic 
devices  for  pressing  said  crystal  outwardly,  a 
disk  surrounding  said  central  opening  and 
having  parallel  guides,  and  a  slide  moving  in 
said  guides  having  a  notch  for  receiving  the 
hand-post  of  a  watch  or  clock,  substantially 
in  the  manner  shown,  and  for  the  purpose  de- 
scribed. 

6.  In  time-setting  devices  for  watches  and 
clocks,  a  crystal  having  an  opening  therein 
and  provided  with  a  movable  key  or  slide  sur- 

rounding said  opening  for  engaging  and  dis- 
engaging the  hand-post  of  a  watch  or  clock, 

substantially  as  described. 
7.  In  time-setting  devices  for  watches  and 

clocks,  the  key  for  engaging  and  disengaging 
the  hand-post  of  a  watch  or  clock,  the  same 
consisting  of  a  movable  slide  provided  with  a 
central  opening  intersected  at  opposite  points 
b}7,  notches,  substantially  as  described. 

8.  In  time-setting  devices  for  watches  and 
clocks,  the  combination  of  a  movable  or  re- 

volving crystal  having  an  opening  therein, 
the  hand-post  extending  through  said  open- 

ing, and  a  movable  key  or  slide  for  engaging 
and  disengaging  said  hand-post,  substantially 
as  described. 

In  testimony  whereof  I  affix  my  signature  in 
presence  of  two  witnesses. 

EDWARD  EVERETT  ELLIS. 
Witnesses: 

Curtis  Lammond, 
M.  Dorian. 
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United  States  Patent  Office, 

JOHN  JACOBI,  OF  BROOKLYN,  NEW  YORK. 

ELECTRIC  TIME-ALARM. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  478,865,  dated  July  12, 1892. 

Application  filed  November  17,  1891.    Serial  No.  412,122.    (No  model.) 

To  all  ivJhonv  it  may  concern: 
Be  it  known  that  I,  John  Jacobi,  a  citizen 

of  the  United  States,  residing  at  Brooklyn, 
county  of  Kings,  and  State  of  New  York,  have 

S  invented  a  new  and  useful  Improvement  in 
Automatic  Circuit-Closers,  of  which  the  fol- 

lowing, taken  in  connection  with  the  accom- 
panying drawings,  is  a  full,  clear,  and  accu- 

rate description. 
io  My  invention  relates  to  that  class  of  instru- 

ments in  which  one  or  both  hands  of  a  clock 
are  utilized  for  effecting  the  closure  of  an 
electric  circuit,  causing  such  operation  to  be 
performed  automatically  and  at  fixed  inter- 

15  vals  of  time. 
The  instrument  embodying  my  invention  is 

designed  for  use  particularly  at  the  termini 
of  street-railways  as  a  car-starter — that  is  to 
say,  for  automatically  working  a  signal  indi- 

20  eating  the  periods  at  which  the  cars  are  to  be 
started;  but  it  is  also  adapted  to  other  gen- 

eral uses  as  a  circuit-closer. 
The  novel  features  of  my  instrument  and 

the  advantage  arising  therefrom  are  herein- 
25  after  fully  described,  with  reference  to  the 

accompanying  drawings,  in  which — 
Figure  I  represents  a  face  view  with  the 

contact-points  in  a  circular  plane.  Fig.  II  rep- 
resents a  partial  side  view  and  partial  cross- 

30  section.  Fig.  Ill  represents  a  detail  side  view 
of  the  contact-points.  Fig.  IV  represents  an 
end  view  of  the  hour-hand.  Fig.  V  repre- 

sents a  like  view  of  the  minute-hand.  Fig. 
VI  represents  a  face  view  with  the  contact- 

35  points  in  a  spiral  plane.  Fig.  VII  represents 
a  side  view  of  a  modification. 

Similar  letters  of  reference  indicate  simi- 
lar parts. 

The  letter  A  indicates  the  face  of  a  clock, 
40  and  B  the  center  staff  thereof  geared  with 

clock-movement  in  the  usual  way. 
C  indicates  the  minute-hand,  and  D  the 

hour-hand,  both  mounted  on  the  center  staff 
B  where  it  projects  through  the  clock-face. 

45  Upon  the  clock-face  A  is  a  row  or  series  of 
adjustable  contact-points  i,  which  may  extend 
iu  the  circular  plane  shown  in  Fig.  I  or  in  the 
spiral  plane  shown  in  Fig.  VI  around  the 
center  staff  B,  and  each  of  which  consists  of 

5°  a  metallic  flap  hinged  radially  in  relation  to 
the  axis  of  the  staff,  so  as  to  be  capable  of 
swinging  in  a  direction  parallel  to  said  plane 

of  the  series  from  a  lower  to  a  raised  position 

approximately  at  a  right  angle  to  the  clock- 
face,  or  vice  versa.  The  location  of  said  ra-  55 
dially-hinged  flaps  i  is  at  fixed  intervals,  each 
representing  a  certain  predetermined  limit  of 
time,  which  may  be  five  minutes,  as  in  the  ex- 

ample shown  in  Fig.  I,  and  for  convenience 
of  ascertaining  the  time  so  represented  the  60 
clock-face  A  is  usually  marked  with  suitable 

figures  opposite  the  "flaps.  The  immediate support  for  the  hinged  flaps  i  is  a  metallic 
rail  F,  which  is  shaped  to  conform  with  the 
desired  circular  or  spiral  plane  and  properly  65 
secured  to  the  clock-face  A,  this  rail  forming 
a  means  common  to  the  series  of  flaps  for  con- 

necting them  with  one  pole  of  a  battery.  In 
the  example  shown  in  Fig.  I  the  supporting- 
rail  F  is  ring-shaped,  and  at  a  point  within  it  70 
on  the  clock-face  is  a  second  or  auxiliary  rail 
G,  also  ring-shaped,  forming  a  means  to  con- 

nect the  clock-hand  C  (being  the  minute-hand) 
with  the  other  pole  of  the  battery,  as  presently 
explained.  75 

At  a  point  opposite  the  auxiliary-rail  G,  on 
the  hand  D,  is  a  contact  D',  in  form  of  a  roller, 
which  permanently  engages  said  rail,  while  at 
a  point  opposite  the  flap-supporting  rail  F, 
on  the  hand  C,  is  mounted  a  contact  C,  in  80 
form  of  a  spring,  which  in  practice  engages 
those  of  the  series  of  flaps  i  which  are  in 
raised  position,  this  spring-contactbeing prop- 

erly graduated  for  that  purpose,  and  in  order- 
to  retain  the  flaps  in  a  raised  or  operative  po-  85 
sition  each  is  provided  with  a  stop  0,  which 
may  consist  of  a  lug  on  the  supporting-rail  F, 
as  more  clearly  shown  in  Fig.  Ill,  or  an  offset 

upon  the  flaps,  as  shown  in  Fig.  VII,  the  ef- 
fect of  the  stops  being  to  resist  a  displace-  90 

ment  of  the  raised  flaps  by  the  spring-contact 
C  in  the  motion  thereof  together  with  the 

clock-hand. 
When  the  instrument  is  applied  to  use,  the 

rails  F  G  are  suitably  wired  to  the  respective  95 
poles  of  a  battery  and  the  desired  flaps  i  are 
set  to  a  raised  position,  leaving  the  remainder 
thereof  in  a  lower  position,  reference  being 
had  to  the  times  at  which  the  circuit  is  to  be 

closed — as,  for  example,  when  the  circuit  is  100 
to  be  closed  at  intervals  of  five  minutes,  the 

flaps  are  raised  opposite  the  figures  "5, 10, 15," and  so  on.  Now  in  the  motion  of  the  hand 

C  its  spriug-contact  C  is  brought  into  en- 
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gagenient  with  each  of  the  raised  flaps  i  and 
by  this  means  the  circuit  is  closed  through 
the  clock-hands  C  D,  one  of  the  flaps,  and  the 
two  rails  F  G,  so  that  if  a  signal  or  other  ap- 

5  paratus  is  properly  arranged  in  such  circuit 
it  may  be  automatically  operated  at  desired 
intervals  of  time.  If  the  auxiliary-rail  G  is 
omitted,  the  connection  from  the  battery  may 
be  with  the  center  staff  B  to  the  proper  hand. 

10  By  the  arrangement  of  the  series  of  flaps  i 
in  a  spiral  plane,  as  shown  in  Fig.  VII,  a  com- 

paratively large  and  indefinitenumberthereof 
may  be  employed,  thereby  increasing  the  ca- 

pacity of  the  instrument,  and  for  the  purpose 
15  of  adapting  the  spring-contact  C  thereto  the 

clock-hand  C  has  a  slot  C3,  fitted  on  the  cen- 
ter staff  B,  and  also  a  roller  C4  or  other  suit- 

able device  engaging  a  guideway,  formed  in 
this  example  by  one  edge  of  a  spiral  groove 

20  F',  containing  the  flap-supporting  rail,  so  that 
said  hand  is  capable  of  sliding  longitudinally 
on  the  staff,  while  by  the  action  of  said  guide- 
way  upon  the  hand  the  spring-contact  is  au- 

tomatically adjusted  in  relation  to  the  spiral 
25  plane  of  the  flaps,  the  hand  being  in  practice 

re-adjusted  to  an  inner  position  when  said 
contact  has  traversed  the  plane  of  the  flaps. 
It  will  be  seen  that  by  forming  the  contact- 
points  of  the  hinged  flaps  they  possess  the  ad- 

30  vantage  of  permanent  fixture  to  the  instru- 
ment, so  as  to  obviate  a  loss  or  misplacement 

thereof  while  affording  a  maximum  ease  and 
facility  of  adjustment. 

If  desired,  a  fixed  contact  point  or  points  s 
35  may  be  applied  to  the  clock-face  for  engaging 

with  a  contact  C2,  as  a  roller,  of  the  hands  C, 
so  as  to  close  a  circuit  in  each  revolution  of 
said  hand,  as  once  in  each  hour. 
What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is —  40 
1.  A  circuit-closer  in  which  are  combined  the 

clock,  radially-hinged  metallic  flaps  at  fixed 
intervals  around  the  center  staff  of  the  clock, 
a  stop  to  each  of  said  flaps  for  retaining  it  in 
raised  or  operative  position,  a  clock-hand  hav-  45 
ing  the  spring-contact  to  engage  those  of  the 
series  of  flaps  which  are  in  operative  position, 
and  a  means  for  connecting  the  flaps  and 
clock-hand,  respectively,  with  either  pole  of  a 
battery,  substantially  as  and  for  the  purpose  50 
herein  described. 

2.  A  circuit-closer  in  which  are  combined  a 
clock,  radially-hinged  metallic  flaps  at  fixed 
intervals  around  the  center  staff  of  the  clock, 
a  metallic  rail  on  the  clock-face  supporting  55 
said  flaps  to  connect  the  sei'ies  thereof  with 
one  pole  of  a  battery,  a  stop  to  each  of  the 
flaps  for  retaining  it  in  raised  or  operative  po- 

sition, a  clock-hand  having  the  spring-contact 
to  engage  those  of  the  flaps  which  are  in  op-  60 
erative  position,  and  a  means  for  connecting 
said  clock-hand  with  the  other  pole  of  the  bat- 

tery, substantially  as  and  for  the  purpose 
herein  described. 

In  testimony  whereof  I  have  set  my  hand  65 
this  16th  day  of  July,  1891. 

JOHN  JACOBI. 
Witnesses: 

Louis  W.  Frost, 
Charles  G.  Coe. 





(No  Model.) 

No.  479,292 

J.  &  A.  MENEGAY. 
WATCH  CASE  SPRING. 

Patented  July  19,  1892. 

_2E^2 

§^ 

-jZz.a£. 

£>. 
wi&vjisxjzs: IJVYEJVD OS9: 

Jidej  Jttenegay.  %i 

  //-  Attorneys 

3-LITMO-,  WASHINGTON,   D.  I 



United  States  Patent  Office. 

JULES  MEN  EGA  Y  AND  ARM  AND  MENEGAY,  OE  BROOKLYN,  NEW  YORK. 

WATCH-CASE  SPRING. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  479,292,  dated  July  19,  1892. 

Application  filed  March  5, 1892.    Serial  No.  423,895.    (No  model.) 

To  all  whom  it  may  concern: 
Ee  it  known  that  we,  Jules  Menegay  and 

Armand  Menegay,  both  residents  of  Brook- 
lyn, in  the  county  of  Kings  and  State  of  New 

5  York,  have  invented  certain  new  and  useful 
Improvements  in  Watch-Case  Springs;  and 
we  do  hereby  declare  that  the  following  is  a 
full,  clear,  and  exact  description  of  the  inven- 

tion, which  will  enable  others  skilled  in  the 
io  art  to  which  it  appertains  to  make  and  use  the 

same,  reference  being  had  to  the  accompany- 
ing drawings, which  form  a  partof  this  speci- 

fication. 
Our  invention  relates  to  improvements  in 

[5  watch-case  springs,  the  object  being  to  pro- 
vide an  improved  construction  of  the  same 

whereby  we  obtain  superior  advantages  with 
respect  to  ease  and  facility  by  which  the  same 
may  be  inserted  in  and  fastened  to  the  case 

20  and  efficiency  in  use,  whereby  the  spring  may 
be  lengthened  or  shortened  and  its  tension 
thereby  regulated. 

The  invention  consists  in  the  novel  con- 
struction and  combination  of  parts  hereinaf- 

25  ter  fully  described  and  claimed. 
In  the  accompanying  drawings,  Figure  lis 

a  perspective  view  of  a  watch-case  with  our 
improved  spring  applied  thereto.  Fig.  2  is  a 
perspective  view,  on  an  enlarged  scale,  of  the 

30  spring  detached.  Fig.  3  is  a  similar  view, 
looking  from  the  opposite  side.  Fig.  -4  is  a 
perspective  view  of  the  spring  and  holder. 
Fig.  5  is  a  cross-section  through  the  rim  of 
the  case  and  spring,  and  Fig.  6  is  a  detail  sec- 

35  tional  view. 
In  the  said  drawings  the  reference-numeral 

1  designates  a  watch-case  having  the  usual  re- 
cess to  receive  the  spring. 

The  numeral  2  denotes  the  spring,  consist- 
40  ing  of  an  arc-shaped  strip  of  metal  having  a 

blade  3  with  a  head  4.  So  far  the  spring  may 
be  of  any  ordinary  or  suitable  construction. 
Located  upon  the  outer  or  convex  side  of  the 
spring  is  a  holder  5,  consisting  of  a  metal 

45  plate  corresponding  in  curvature  to  the  spring 
and  provided  with  a  groove  6,  running  from 
end  to  end  thereof,  in  which  is  seated  a  metal 
strip  7,  secured  at  each  end  by  means  of  riv- 

ets or  screws  to  the  spring.  This  strip  should 
bear  upon  the  holder  with  sufficient  pressure  50 
to  prevent  accidental  movement  of  the  holder, 
yet  permit  the  latter  to  be  readily  slid  upon 
the  spring  when  desired.  The  holder  is  pro- 

vided with  a  series  of  screw-holes  8  to  receive 
the  securing-screws,  by  which  it  is  attached  55 
to  the  case. 

In  practice  the  holder  is  adjusted  upon  the 
spring  until  the  blade  is  of  the  desired  length, 
and  is  then  inserted  in  the  recess  in  the  case 

and  secured  therein  by  the  retain ing-screw  60 
passing  through  one  of  the  holes  therein,  as 
will  be  readily  understood  by  those  skilled  in 
the  art. 
From  the  above  it  will  be  seen  that  the 

holder  can  be  readily  secured  to  any  ordinaiy  65 
watch-case,  and  by  sliding  the  same  back  and 
forth  upon  the  spring  the  length  of  the  blade 
may  be  increased  or  diminished  and  the  ten- 

sion regulated. 
The  spring  is  to  be  made  of  tempered  steel,  70 

as  well  as  the  holder  and  the  securing-strip 
by  which  the  holder  is  connected  with  the 
spring. 

The  invention  will  be  of  great  advantage 
to  jobbers,  owing  to  the  ease  and  facility  with  75 
which  it  can  be  ad j  usted  and  fitted  to  the  case. 

The  device  may  be  used  as  a  locking-spring 
to  retain  the  lid  in  position  when  closed  and 
also  as  a  lifting-spring  for  causing  the  lid  to 
fly  open  when  the  stem  is  pushed  in.  In  the  80 
latter  case  the  blade  should  be  made  taper- 

ing, as  usual. 
Having  thus  described  our  invention,  what 

we  claim  is — 
1.  A  spring  for  watch-cases,  consisting  of  85 

the  arc-shaped  metal  strip  having  the  blade 
and  head,  the   movable   or   slidable  holder 
resting  upon  said  strip,  having  a  groove  run- 

ning from  end  to  end  and  provided  with  holes 
to  receive  a  retaining-screw,  and  the  secur-  90 
ing-strip  resting  in  said  groove  and  havingits 
ends  secured  to  said  spring,  substantially  as 
described. 

2.  The  combination,  with  a  watch-case,  of 
the   movable   or   slidable    holder  having   a  95 
groove  running  from  end  to  end  and  a  series 
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of  screw-holes,  theretainiug-screws  by  which 
the  holder  is  fastened  to  the  case,  the  spring 
upon  which  the  holder  rests,  and  the  secur- 
ing-strip  resting  in  said  groove  in  the  holder 

5  and  havingitsends  secured  to  the  spring,  sub- 
stantially as  described. 

In  testimony  that  we  claim  the  foregoing  as 

our  own  we  have  hereunto  affixed  our  signa- 
tures in  presence  of  two  witnesses. 

JULES  MENEGAY. 
ARMAND  MENEGAY. 

Witnesses: 
Henry  Roessle, 
Clarence  B.  Kaufmann. 
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United  States  Patent  Office. 

GEORGE  Q.  SEAMAN,  OF  BROOKLYN,  NEW  YORK. 

TIME-ALARM   BED. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  479,307,  dated  July  19, 1892. 

Application  filed  March  22, 1892.    Serial  No.  425,938.   (No  model.) 

To  all  whom  it  may  concern. 
Be  it  known  that  I,  George  Q.  Seaman,  of 

Brooklyn,  in  the  county  of  Kings  and  State 
of  New  York,  have  invented  a  new  aud  Im- 

5  proved  Alarm-Bed,  of  which  the  following  is 
a  full,  clear,  aud  exact  description. 
My  invention  relates  to  improvements  in 

alarm-beds  and  attachments  therefor.  It  is 
well  known  that  the   ordinary   alarm-clock 

io  often  fails  of  its  purpose  in  waking  people  or 
at  least  in  compelling  them  to  get  up;  and 
the  object  of  my  invention  is  to  produce  a 
bed  and  attachments  therefor  which  will  over- 

come this  difficulty  and  which  at  any  required 
15  time  will  actually  eject  the  occupant  of  the 

bed,  so  that  the  said  occupant  will  not  only 
be  awakened,  but  must  necessarily  arise. 

To  this  end  my  invention  consists  in  cer- 
tain features  of  construction  and  combina- 

20  tions  of  parts,  which  will  be  hereinafter  de- 
scribed and  claimed. 

Reference  is  to  be  had  to  the  accompanying 
drawings,  forming  a  part  of  this  specification, 
in  which  similar  figures  of  reference  indicate 

25  corresponding  parts  in  all  the  views. 
Figure  1  is  a  broken  end  view,  partly  in 

section,  of  a  bed,  showing  my  improvement 
and  the  clockwork  mechanism  for  operating 
the  same.     Fig.  2  is  a  sectional  plan  on  the 

30  line  2  2  in  Fig.  1,  and  Fig.  3  is  a  brokv,^  cross- 
section  of  the  bed,  showing  it  in  position  to 
drop  and  eject  the  occupant. 

The  bedstead  10  may  be  of  any  approved 
construction,  and  is  mounted  upon  side  legs 

35  10a  and  middle  legs  101',  and  one  side  of  the 
bed-bottom  11  is  hinged  near  the  center  of 
the  bed,  as  shown  at  12  in  Fig.  1,  so  that  it 
may  swing  downward,  and  this  movable  por- 

tion of  the  bed-bottom  is  supported  on  loose 
4c  legs  13,  which  at  the  top  are  secured  to  hooks 

14,  which  are  secured  to  the  swinging-leaf 
portion  11  of  the  bed-bottom.  The  legs  13 
are  connected  by  a  cross-brace  15  and  they 
are  provided  at  the  bottom  with   rollers  17, 

45  which  enable  them  to  swing  easily  when  nec- 
essary. The  rollers  17  rest  normally  upon  a 

floor-cleat  IS,  which  extends  longitudinally 
beneath  the  bed  and  which  is  inclined  in- 

ward on  its  inner  side,  so  that  the  rollers  will 
50  have  a  tendency  to  roll  inward,  and  the  cleat 

has  a  vertical  projection  19  at  the  top  of  the 
inclined  surface,  this  projection  limiting  the 
outward  swing  of  the  loose  legs  13. 

A  rod  20  is  secured  on  the  inner  side  of  the 
loose  legs  13,  being  held  in  keepers  21  or  55 
their  equivalents,  and  this  rod  is  adapted  to 
engage  a  hook  22,  which  projects  laterally 
from  a  rod  23,  which  rod  extends  longitudi- 

nally beneath  the  bed  and  parallel  with  the 

rod  20,  the  rod  23  being  journaled  in  keepers  t"'o 21,  which  are  secured  to  the  upper  edge  of  a 
swinging  l°af  25,  this  leaf  being  hinged  to 
the  inner  lower  edge  of  the  cleat  18,  as  shown 
at  20. 

It  will  be  seen  that  when  the  legs  13  are  in  65 
a  vertical  position  the  leaf  25  may  be  turned 
up  and  the  hook  22  made  to  engage  the  rod 
20,  and  the  leaf  will  be  held  in  a  raised  posi- 

tion aud  will  serve  as  a  brace  to  hold  the  legs 
13  from  swinging  inward.  70 

At  one  end  the  rod  23  is  bent  inward  to 
form  a  crank  27,  which  terminates  in  a  plate 
28,  this  being  arranged  in  the  path  of  a  swing- 

ing lever  29,  which  is  pivoted  at  one  end,  as 
shown  at  30,  to  a  frame  31,  arranged  beneath  75 
one  end  of  the  bed.  A  rod  32  is  journaled  in 
the  frame  31  and  is  held  parallel  with  the 
rods  20  and  23,  and  secured  to  this  rod  or 
shaft  32  is  a  cord  or  wire  33,  the  outer  end  of 
the  cord  being  fixed  to  the  end  of  the  lever  80 
29.  The  shaft  32  has  one  squared  end,  as 
shown  in  Fig.  2,  so  that  it  may  be  wound  up 
with  a  key,  and  by  winding  the  shaft  and  the 
cord  33  thereon  the  lever  29  will  be  raised, 
and  when  the  shaft  is  released  the  lever  will  85 
drop  of  its  own  weight. 

A  tripping-disk  31  is  journaled  loosely  on 
the  shaft  32  and  is  provided  in  its  edge  with 
a  notch  35,  adapted  to  engage  a  tripping-lever, 
as  described  below,  aud  fixed  to  the  shaft  on  90 
one  side  of  the  tripping-disk  is  a  ratchet-wheel 
3G,  which  is  engaged  by  a  spring-pressed  pawl 
37,  pivoted  on  the  disk,  and  the  pawl  pre- 

vents the  shaft  from  turning  in  relation  to 
the  disk  when  the  disk  is  held  in  a  fixed  po-  95 
sition.  The  disk  31  is  prevented  from  turn- 

ing by  the  bent  end  38  of  a  lever  39,  which 
enters  the  notch  35  iu  the  disk,  and  the  lever 
is  pivoted,  as  shown  at  10,  to  tho  upper  por- 

tion of  tho  frame  31.     The  lever  39  extends  100 
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outward  beyond  one  edge  of  the  bed,  and  its 
free  end  is  connected  by  means  of  a  cord  or 
wire  41  with  the  lever  42,  which  is  secured  to 
the  alarm-spindle  of  a  common  alarm-clock 

5  43,  which  may  be  arranged  upon  a  convenient 
stand  44. 

The  operation  of  the  bed  and  the  mechan- 
ism is  as  follows:  The  alarm-clock  is  set  in 

the  usual  way  at  the  time  at  which  the  occu- 
io  pant  of  the  bed  wishes  to  rise.  The  clock  is 

connected  with  the  lever  39,  as  described.  The 
lever  39  is  connected  with  the  disk  34  to  pre- 

vent that  from  turning.  The  shaft  32  is 
wound  up  so  as  to  hold  the  lever  29  in  a  raised 

15  position,  as  shown  in  Fig.  1,  and  the  leaf  25  is 
fastened  up  by  the  hook  22  so  as  to  hold  the 
loose  legs  13  in  a  vertical  position,  and 
they  will  support  the  bed  bottom  or  leaf  11 
so  that  it  will  be  perfectly  level.    The  oc- 

20  cupant  of  the  bed  need  not  have  any  con- 
cern about  being  awakened,  as  he  may 

sleep  calmly  on  without  listening  for  the 
alarm;  but  at  the  time  at  which  the  alarm  is 
set  the  downward  movement  of  the  lever  42 

25  tilts  the  lever  39,  which  releases  the  disk  34, 
and  permits  the  disk,  the  ratchet-wheel,  and 
the  shaft  32  to  unwind,  and  the  lever  29,  strik- 

ing on  the  free  end  of  the  crank  27,  tilts  the 
rod  23,  thus  permitting  the  leaf  25  to  drop,  and 

30  the  legs  13  run  inward  beneath  the  bed,  the 
leaf  11  swings  inward,  and  the  occupant  is 
spilled  upon  the  floor.     It  will  thus  be  seen 
that  there  is  no  possibility  of  his  oversleeping. 

It  will  be  noticed  that  the  leaf  11  of  the  bed- 
35  bottom  is  hinged  near  the  center  of  the  bed, 

and  so,  if  there  are  two  occupants  of  the  bed, 
one  may  be  thrown  out  without  in  any  way 
disturbing  the  other;  but  in  single  beds  the 
whole  bottom  ma}'  be  made  to  drop  in  the 

40  manner  described. 
If  necessary  or  desirable,  two  alarm-clocks 

may  be  used  instead  of  one  and  connected 

with  the  lever  39,  so  that  in  case  one  clock 
stops  the  other  will  perform  its  duty. 

Having   thus   described   my   invention,   I  45 
claim  as  new  and  desire  to  secure  by  Letters 

Patent— 1.  The  combination,  with  the  bed,  the  swing- 
ing bottom,  the  loose  legs  for  supporting  the 

bottom,  and  the  lever  mechanism  for  fasten-  50 
ing  the  legs,  of  a  clockwork  mechanism  adapt- 

ed to  release  the  lever  mechanism  and  trip 
the  legs,  substantially  as  described. 

2.  The  combination,  with  the  swinging  bed- 
bottom  and  its  supporting-legs,  of  an  inclined  55 
cleat  forming  a  rest  for  the  legs,  a  swinging 
leaf  hinged  to  the  cleat,  a  crank-rod  carried 
by  the  leaf  and  adapted  to  be  fastened  to  the 
legs,  and  a  clockwork-operated  tripping-lever 
adapted  to  swing  against  the  crank,  substan-  60 
tially  as  described. 

3.*  The  combination,  with  the  swinging  bed- 
bottom  and  its  supporting-legs,  of  an  inclined 
support  for  the  legs,  a  rod  connecting  the  two 
legs,  a  swinging  leaf  hinged  to  the  inclined  65 
support,  a  crank-rod  journaled  on  the  leaf  and 
having  a  hook  to  engage  the  leg-rod,  a  swing- 

ing lever  adapted  to  strike  on  the  crank  of 
the  crank-rod,  and  a  clockwork  mechanism 
for  releasing  the  lever,  substantially  as  de-  70 
scribed. 

4.  The  combination,  with  the  swinging  bod- 
bottom  and  its  supporting-legs,  of  an  inclined 
support  for  the  legs,  a  fastening  device  to  hold 
the  legs  to  the  support,  a  swinging  crank-arm  75 
adapted  to  release  the  fastening  device,  a 
swinging  lever  adapted  to  strike  the  crank- 
arm,  and  a  clockwork  mechanism  for  releas- 

ing the  lever,  substantially  as  described. 

GEORGE  Q.  SEAMAN. 
Witnesses: 

Geo.  Goodwin, 
Robert  K.  Bryers. 
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United  States  Patent  Office. 

EMORY  STOCKWELL  AND  HERBERT  C.  STOCKWELL,  OF  STAMFORD,  CON- 
NECTICUT, ASSIGNORS  TO  THE  YALE  &  TOWNE  MANUFACTURING  COM- 

PANY, OF  SAME  PLACE. 

TIME-LOCK   MECHANISM. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  479,379,  dated  July  19,  1892. 

Application  filed  November  13, 1391.   Serial  No.  411,829.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Emory  Stockwell 

and  Herbert  C.  Stockwell,  of  Stamford, 
county  of  Fairfield,  and  State  of  Connecticut, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Time -Lock  Mechanisms,  of 

which  the  following  is  a  specification,  refer- 
ence beinghad  to  theaccompanyingdrawings. 

Our  invention  has  for  its  object  a  lock  de- 
to  signed  to  use  a  plurality  of  movements,  the 

movements  and  connecting  mechanism  being 
so  designed  that  any  desired  number  of  move- 

.  ments  can  be  readily  placed  in  one  case,  so 
as  to  be  operatively  connected  with  the  dog 

15  for  ordinary  boltwork  or  with  the  tripping 
mechanism  of  an  automatic  bolt-operating  de- 

vice. The  connecting  mechanism  between 
the  time-movements  and  the  device,  whatever 
that  may  be,  which  is  actuated  thereby,  is 

20  specially  designed  to  avoid  unnecessary  fric- 
tion, and  further,  so  that  the  lock  cannot  be 

opened  by  jarring  nor  by  tilting  or  overturn- 
ing the  safe. 

In  view  of  the  great  increase  in  the  security 
25  of  safes  and  the  difficulty  of  opening  them, 

especially  when  a  bolt -operating  device  is 
used,  so  that  there  is  no  spindle  or  other  hole 
through  the  door,  it  is  especially  desirable 
that  every  possible  precaution  against  lock- 

30  out  and  derangement  of  the  locking  mechan- 
ism should  be  taken,  and  still  more  that  the 

mechanism  should  not  be  liable  to  be  jarred 
.    open  in  any  manner.     Our  lock  has  also  the 

important  advantages  that  all  the  locking 
35  mechanism  and  connecting  mechanism  is 

mounted  upon  a  block  or  frame,  and  this  block 
is  placed  in  a  case  and  mounted  upon  springs 
or  cushions,  so  that  the  entire  mechanism  of 
the  lock  may  be  said  to  be  floating  with  ref- 

40  erence  to  the  door.  Therefore  no  jar  or  con- 
cussion upon  the  door  will  in  any  wise  de- 

range the  mechanism  unless  the  concussion 
is  sufficient  to  practically  destroy  the  door. 
In  our  construction  the  case  acts  simply  as  a 

45  protection  against  dirt  and  against  interfer- 
ence with  the  operation  of  the  mechanism  by 

attack  or  by  contact  with  any  foreign  sub- 
stance or  with  the  contents  of  the  safe.  The 

case  merely  covers  and  supports  the  mechan- 
50  ism  on  the  cushion-studs.     A  preferable  con- 

struction is  to  provide  a  solid  block  in  which 
recesses  are  formed,  said  recesses  being  as  • 
deep  as  the  time-movements  are  thick,  so  that 
when  the  latter  are  in  place  they  will  be  flush 
with  the  front  face  of  the  block  and  fit  in  the  55 
recesses  in  the  block  accurately;  but  instead 
of  the  block  suitable  framework  may  be  used, 

this  particular  detail  of  construction  not  be- 
ing_essential  to  our  invention. 
An  important  practical  advantage  which  60 

arises  from  our  construction  is   that,  inas- 
much as  all  the  time  and  connecting  mech- 
anism is  attached  to  said  block  or  frame,  all 

of   this  mechanism  can  be  removed  bodily 
from  the  case  by  unscrewing  the  four  corner-  65 
screws,  and  after  the  lock-case  has  been  at- 

tached to  the  door  the  time  and  connecting 
mechanism  can  be  as  readily  replaced.     In 
former  constructions  where  it  has  been  nec- 

essary to  disconnect  some  of  the  mechanism  70 
before  the  movements  could  be  taken  out 
and  the  case  attached  to  the  door  there  has 
been  more  or  less  danger  that  the  mechanism 
in    unskillful    hands    would   become   disar- 

ranged; but  our  construction  practically  ob-  75 
viates  this  danger. 

Broadly  speaking,  the  intermediate  con- 
necting or  unlocking  mechanism  consists  of 

two  bars,  preferably  parallel,  which  are  car- 
ried by  levers  pivoted  to  the  block.  The  up-  80 

per  bar  is  actuated  by  the  time-movements, 
or  any  one  of  them,  and  its  motion  causes  the 
parallel  motion  of  the  other  bar,  which  in 
turn  actuates  a  dog  or  tripping  device,  as  the 
case  may  be.  This  intermediate  mechanism  85 
is  balanced  with  reference  to  the  screws  or 
studs,  upon  which  it  is  pivoted  on  the  block, 
so  that  a  jar  or  overturning  of  the  safe  will 
not  tend  to  cause  motion  of  the  unlocking-bar, 
and  thus  prematurely  unlock  the  safe.  90 

In  addition  to  the  protection  which  the 
balanced  mechanism  gives  against  premature 
unlocking,  we  use  a  light  spring,  which  tends 
to  hold  the  mechanism  in  the  locked  position, 

this  spring  not  being  strong  enough  to  inter-  95 
fere  with  the  operation  of  the  time -move- 

ments in  any  way,  but  being  an  absolute  pre- 
ventative against  premature  unlocking  by 

jarring  or  otherwise. 
All  the  movements  of  the  connecting  mech-  100 
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an  ism  arc  pivotal,  as  distinguished  from  slid- 
ing movements,  so  that  the  frictional  resist- 

ance, and  therefore  the  labor  upon  the  time- 
movements,  is  lessened,  and  the  liability  of 

5  any  obstruction  causing  the  lock  to  stick  is 
also  reduced. 

In  view  of  the  greatly-increased,  strength 
of  modern  safes  and  vaults,  the  desirability 
of  providing  against  any  trouble  from  lock- 

10  out  owing  to  failure  of  the  unlocking  mech- 
anism is  correspondingly  increased.  Accord- 
ingly it  is  desirable,  whenever  possible,  to 

duplicate  the  operating  mechanism.  We 
have  provided  double  connections  between 

15  the  upper  bar,  which  is  actuated  directly  by 

the  time-movements  and  the  unlocking-bar. 
Connections  of  this  sort  sometimes  fail  from 

tho  backing  out  of  a  screw,  and  if  only  a  sin- 
gle connection  is  provided  such  failure  might 

7.0  be  disastrous.  The  double  connection  which 
we  have  provided  wo  therefore  consider  an 

important  improvement;  and  a- further  ad- 
vantage of  our  construction  is  that  the  con- 

siderable length  of  the  lower  bar  allows  great 
25  latitude  in  the  position  of  the  automatic  bolt- 

operating  device,  which  may  be  operativcly 
connected  with  the  lower  bar  at  aiiy  conven- 

ient point  without  the  interposition  of  any 
intermediate  piece. 

30  In  tho  drawings,  Figure  1  is  a  top  plan  view 
of  the  lock-case  closed  and  showing  its  con- 

tents through  its  glazed  covering.  Fig.  2  is 
a  front  elevation  of  the  same,  with  some  of  the 
interior  parts  dotted  in.     Fig.  3  is  an  end  ele- 

35  vation  of  the  same,  showing  some  of  the  in- 
terior parts  dotted  in.  Fig.  4  is  a  perspective 

view  showing  the  block  detached  from  the 
case,  the  case  open,  and  the  block  in  position 
as  if  about  to  be  incased.     Fig.  5  is  a  section 

40  on  the  line  5  5  in  Fig.  1,  drawn  on  a  smaller 
scale.  Fig.  6  shows  a  perspective viewof  the  in- 

termediate connecting  mechanism  detached. 
Fig.  7  is  a  perspective  view  of  part  of  the  pri: 
mary  unlocking-bar  detached  and  its  hinged 

45  part  swung  open.  This  figure  also  shows 
some  of  the  connected  parts.  Fig.  S  is  a  plan 
view  of  the  under  side  of  the  hinged  part  of 
the  unlocking-bar.  Fig.  9  is  an  end  view  of 
the  unlocking-bar,  showing  the  hinged  part 

50  open  and  in  the  position  it  will  occupy  nor- 
mally when  the  connected  parts  are  in*  the 

locked  position.  Fig.  10  is  a  section,  on  a 
larger  scale,  of  one  end  of  one  part  of  the  un- 

locking-bar and  the  spring   and  spring-rod 
55  which  it  carries.  Fig.  ]  1  is  a  view  of  the  un- 

der side  of  the  hinged  part  of  the  unlocking- 
bar,  showing  springs  attached  to  the  bar  and 
in  'lotted  Jiiics  indicating  connected  parts. 
Fig.  1 2  is  a  view  similar  to  Fig.  7,  except  show- 

60  ing  the  parts  in  different  positions,  tho  hinged 
part  of  the  unlocking-bar  being  closed  in  this 
instance.  Fig.  13  is  a  view  of  the  primary  un- 

locking-bar, viewed  front  the  side  on  which 
jis  hinges  are.     This  figure  illustrates  how  the 

65  two  parts  of  the  unlocking-bar  are  bowed,  so 
as  to  tend  to  spring  apart. 

Liefi  rring  to  the  letters  upon  the  drawings, 

A  indicates  an  ordinary  lock-case  having  a 
hinged  cover  B.  This  lock-case  is  provided 
witli  spring -studs  C,  upon  which  cushion  70 
springs  D  are  placed  on  opposite  sides  of  the 
block  E  when  it  is  in  position  in  the  case,  as 
well  shown  in  Figs.  3  and  5,  so  that  the  block 
and  all  the  mechanism  secured  to  it  is  amply 
cushioned  within  the  case  front  and  back.  75 

The  block  E  is  provided  with  a  series  of  re- 
cesses F  for  the  reception  of  independent  time- 

movements.  It  is  also  provided  with  holes  G 
to  receive  the  spring-studs  C. 

U  II  indicate  levers  pivoted  to  the  block  at  So 
1 1  and  having  pivoted  on  their  opposite  ends 

a  primary  unlocking-bar  K  and  a  secondary 

unlocking-bar  K'. L  L  L  indicate  three  time- movements. 
(Shown  in  outline  in  Fig.  1  as  in  place  within  85 
the  recesses  in  the  block.)  Each  one  of  these 
time-movements,  which  need  not be  described 
in  detail,  because  they  are  not  new,  is  provided, 

as  usual,  with  a  tripping-pin'  M,  whose  office 
is,  when  moved  by  the  operation  of  the  time  90 
mechanism,  to  operate  the  intermediate  un- 

locking mechanism,  so  as  to  release  boltwork. 
(Not  illustrated.) 

The  primary  unlocking-bar  K  is  composed 
of  two  parts,  the  outside  part  being  pivoted  95 
to  the  upper  ends  of  the  levers  II  II.    This 
outside  part  is  provided  at  one  end  with  a 

spring-rod  X,  which  bears  against  the  lock- 
case,  as  shown  in  Fig.  1,  and  tends  to  prevent 
the  bar  K  from  moving  in  the  direction  for  100 
causing  unlocking.     Ttio  spring  O  of  this  rod 
is  not  strong  enough  to  stop  the  operation  of 
a  single  time-movement  or  to  retard  it,  but 
is  strong  enough  to  prevent  the  movement  by 
concussion  of  other  abnormal  means  of  the  105 

primary  unlocking-bar  and  its  pivotally-con- 
nceted  movable  mechanism.     Tho  inner  part 

of  the  primary  unlocking-bar  K  is  hinged  to 
the  outer  part,  as  shown,  and  is  provided  on 
its  inner  face  with  a  series  of  spring-stops,  no 
inclines,  notches,  and  shoulders,  each  set  of 
the  scries  adapted  to  operate  in  connection 
with  each  time-movement  and  allbeing  alike. 

V  indicates  a  projection  from  the  block. 
Two  of  these  projections  are  shown,  and  each  115 
has  the  same  function,  which  is  to  normally 
engage  with  a  notch  in  the  hinged  part  of  the 
bar  K  when  the  bar  is  in  the  locked  position 
and  to  prevent  it  from  moving  to  the  unlocked 
position.     To  effect  an  engagement  between  120 
these   projections   and    the   notches  on   the 
hinged  part  of  the  bar,  we  make  the  two  parts 
of  the  bar  of  resilient  metal  and  bend,  them 
in  the  middle  slightly  toward  each  other  on 
their  hinged  edges,  so  that  they  will  be  bowod   1 25 
and  impinge  in  the  center,  as  shown  in  Fig.  0. 
This  construction  causes  the  hinged  part  to 

pai-tly  open  by  spring  action,  so  that  part  will 
engage  securely  by  its  notches  Q  Q  with  the 
projections  P.     One  of  these  notches  and  pro-  150 
jections  might  be  sufficient,  but  for  greater 
security  we  employ  two. 

While  the  special  construction  of  spring 
above  described   is  very  good,  it  is  obvious 
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that  the  object  could  be  accomplished  by  any 
spring  which  would  tend  to  separate  the  two 
parts  of  the  bar  K. 

R  indicates  an  incline  upon  the  inner  sur- 
5  face  of  the  hinged  part  of  the  bar  K.  This 

incline  projects  at  one  end  across  the  path  of 
the  pin  M.  As  the  piu  is  moved  in  its  curvi- 

linear course  by  the  time- movement  it  im- 
pinges by  its  outer  end  against  the  incline 

io  and  gradually  closes  the  hinged  part  of  the 
bar  K,  and  thus  disengages  it  from  the  pro- 

jections 1'.  •  After  it  has  been  disengaged  the 
pin  M  continues  its  course  and  impinges 
against  a  lug  or  rib  S  upon  the  hinged  part, 

15  and  gradually  moves  the  bar  K  in  the  direc- 
tion of  the  arrow,  Fig.  6,  and  thus  operates 

the  intermediate  tripping  or  unlocking  mech- 
anism by  turning  the  levers  II  II  on  their 

pivots. 
20      T  indicates  a  spring  or  stop,  which  is  se- 

cured to  the  hinged  part  of  the  bar  K,  and  is 
provided  with  an  inclined  or  angular  part  U. 

If  there   were   no   provision   such  as  the 
spring-rod   N   the  intermediate   mechanism 

25  might  by  some  kind  of  shock  be  caused  to 
move  in  the  direction  for  unlocking  faster 
than  the  pin  M  would  propel  it.  In  that 
event  a  depository  might  be  prematurely 
opened.     The  spring-rod  N  tends  to  prevent 

30  this;  but  in  addition  to  that  provision  for 
safety  we  employ  the  spring  or  stop  T.  The 
angular  or  inclined  part  of  this  stop  stands 
opposite  the  pin  M  as  soon  as  the  pin  has 
passed  along  the  incline  and  impinged  against 

35  the  rib  V,  so  that  should  any  force  be  applied 
sufficient  to  prematurely  move  the  bar  K  in 
the  direction  for  unlocking  the  spring  T 
would  bear  by  its  incline  against  the  pin  M 
and  stop  the  movement  of  the  bar,  thus  pre- 

40  venting  unlocking  until  the  time  predeter- 
mined for  the  completion  of  the  function  of 

the  time-lock. 

The  lock-case  is  provided  with  two  open- 
ings W  in  its  lower  face,  through  which  pro- 

+5  ject  the  outer  ends  of  the  levers  II II,  to  which 

the  bar  K'  is  pivoted.  The  openings  in  the 
case  are,  as  illustrated  in  Fig.  4,  deep  enough 
and  wide  enough  to  permit  the  free  movement 
of  the  levers  either  on  their  pivots  from  side 

50  to  side  or  forward  and  back,  to  accommodate 
any  jar  or  shock  that  the  lock  might  suffer. 
By  providing  these  large  openings  in  the 
shell  the  block  E  and  all  its  attached  parts 
can  move  without  obstruction  except  by  the 

55  cushions  above  described  about  as  freely  as 
if  suspended,  and  every  shock  received  will 
have  the  same  effect  as  if  received  by  one 
solid  cushioned  piece. 

The  bar  K'  is  made  of  such  form  as  to  eom- 
60  pletely  cover  the  openings  AV  in  the  lock-case. 

(See  Figs.  1  and  G,  where  it  is  shown  as  sub- 
stantially T-shaped,  witli  openings  in  the  cov- 

ering part  X  for  the  levers  II  II -to  pass 
through,  the  levers  being  pivoted  to  the  pro- 

65  jeeting  part  Y.) 
What  we  claim  is — 
1.  In  a  time-lock,  a  block  or  frame  carrying 

the  time-movements  and  the  operative  mech" 
anism  of  the  lock,  in  combination  with  a  ease, 
which  is  secured  to  the  door  and  supports  said  70 
block  on  cushioned  studs,  so  that  the  entire 
operative  mechanism  is  free  to  move  witli  ref- 

erence to  the  case  and  may  be  removed  there- 
from without  derangement,  substantially  as 

set  forth.  75 

2.  In  a  time-lock,  the  combination  of  time 
mechanism,  a  primary  unlocking  bar,  a  sec- 

ondary unlocking-bar,  pivotal  connections  be- 
tween the  twb  bars,  and  a  dog  or  other  device 

to  be  actuated  or  unlocked,  the  arrangement  80 
being  that  the  time  mechanism  engages  with 
the  primary  unlocking-bar,  and  said  bar  acts 
through  the  pivotal  connections  tipon  the  sec- 

ondary unlocking-bar,  and  the  secondary  un- 
locking-bar acts  upon  a  dog  .or  other  device  85 

to  be  actuated,  substantially  as  described. 
IJ.  In  a  time-lock,  in  combination  with  time 

mechanism,  an  unlocking-bar  K,  composed  of 
two  parts  hinged  together,  provided  with  a. 
spring  tending  to  keep  them  apart,  substan-  90 
tially  as  described. 

4.  In  a  time-lock,  the  combination  of  time 
mechanism  and  bars  K  K',  of  the  projections 
P,  the  bar  K  being  composed  of  two  parts  and 
its  hinged  part  being  provided  with  notches  95 
for  engagement  with  the  projections,  substan- 

tially as  set  forth. 
5.  In  a  time -lock,  the  combination,  with 

time- movements,  of  the  pin  M,  the  primary 

'unlocking-bar  K,  composed  of  two  parts  and  ioo provided  with  an  incline  R  and  with  a  lug  or 
rib  S,  substantially  as  set  forth. 

G.  In  a  time-lock,  the  combination,  with  the 
lock-case  having  openings  with  connecting 
mechanism  and  a  secondary  unlocking-bar  105 
adapted  to  cover  said  openings  in  the  case, 
substantially  as  set  forth. 

7.  In  a  time -lock,  the  combination,  with 
time-movements  and  primary  and  secondary 

unlocking-bars  K  and  K',  of  pivoted  connect-  1 10 
iug-levers  between  the  bars  and  connecting 
the  bars  with  the  time-movements,  substan- 

tially as  set  forth. 
8.  In  a  time-lock,  the  combination  of  a  time- 

movement  and  a  primary  unlocking-bar,  with  115 
which  it  engages,  and  a  secondary  unlocking- 
bar  actuated  by  the  primary  bar,  and  two  or 
more  pivoted  parallel  connecting-levers  sup- 

porting said  bar,  substantially  as  set  forth. 
9.  In  a  time-lock,  a  primary  unlocking-bar  120 

having  a  movable  section  and  a  rib  or  pro- 
jection in  the  lock,  with  which  such  movable 

section  tends  to  en  gage,*  whereby  the  bar  can- 
not be  moved  in  the  direction  for  unlocking 

until  the  time-movements  are  properly  oper-  125 
ated,  substantially  as  set  forth. 

10.  In  a  time-lock,  a  block  or  frame  held  in 
place  within  the  lock-case  upon  studs  fas- 

tened to  the  inside  of  said  case  with  cushion- 
springs  both  in. front  and  rear  of  said  block,  130 
said  block  being  also  provided  with  a  plural- 

ity of  recesses,  each  to  receive  separate  self- 
contained  movements,  so  that  said  block  and 
the  movements  may  be  bodily  removed  from 
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JO 

the  lock-case  or  each  movement  may  be  sepa- 
rately removed  from  said  block,  substantially 

as  described. 

11.  In  a  time-lock,  the  combination  of  time 
mechanism,  the  primary  and  secondary  un- 
loeking-bars,  and  between  said  bars  double 
connecting  mechanism,  so  that  upon  the  fail- 

ure of  any  one  connection  the  connection  be- 
tween the  time-movements  and  the  device  to 

be  unlocked  is  not  severed,  substantially  as 
described. 

12.  In  a  time-lock,  the  combination,  with 

time-movements  and  a  device  to  be  unlocked 
thereby,  of  balanced  connecting  mechanism 
between  the  time-movements  and  the  device 
to  be  unlocked,  substantially  as  described. 

In  testimony  of  all  which  we  have  hereunto 
subscribed  our  names. 

EMORY  STOCKWELL. 

HERBERT'  C.  STOCKWELL. 
Witnesses: 

Schuyler  Merritt, 
^eo.  E.  White. 

i5 
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United  States  Patent  Office. 

MALCOLM  MacKELLAR  AND  GEORGE  D.  WEAVER,  OF  READING,  PENNSYL- 
VANIA. 

ELECTRIC  SELF-WINDING  CLOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  479,520,  dated  July  26,  1892. 

Application  filed  August  12, 1891,    Serial  No,  402,421,    (No  model.) 

To  all  whom  it  may  concern: 

Be  it  known  that  we,  Malcolm  Ma<£1v  k'llar, a  British  subject,  and  GeorgeB.  .1^F*aver, 
acitizen  of  the  United  States,  residihgat  Read- 

5  ing,  in  the  county  of  Berks,  State  of  Penn- 
sylvania,have  invented  certain  Improvements 
in  Electric  Winding  Mechanisms  for  Clocks, 
of  which  the  following  is  a  specification. 

The  main  object  of  this  invention  is  to  pro- 
io  vide  an  electric  mechanism  for  automatically 

renewing  the  actuating-power  of  a  clock  at 
regular  short  intervals  and  with  a  minimum 
tax  upon  the  battery  and  which  at  the  same 
time  will  be  simple  and  economical  in  con- 

15  struction  and  applicable   without  material 
change  to  ordinary  clock-movements;  also,  to 
incur  the  least  possible  liability  of  gettingout 
of  order. 

The  invention  is  fully  described  in  conncc- 
20  tion  with  the  accompanying  drawings,  and  is 

specificially  pointed  out  in  the  claims. 
Figure  1  is  a  side  elevation,  partly  in  sec- 

tion, and  Fig.  2  a  similar  front  elevation,  of  a 
portion  of  a  clock  mechanism  with  our  auto- 

25  matic  apparatus  applied  thereto.  Fig.  3  is  a 
separate  view  of  the  circuit-closej\ 

A  A  represent  the  front  and  rear  frame- 
plates  of  a  clock-movement, audi]  oue  of  the 
fast-running  arbors  journaled  at  either  end 

30  in  said  frame-plates  and  provided  with  a  pin- 
ion c  and  a  ratchet-wheel  C,  both  of  which  are 

.  fixed  on  the  arbor.     The  pinion  c  meshes  with 
a  wheel  L>  of  the  clock-train.     Loosely  sur- 

rounding the  arbor  B  is  a  sleeve  E,  to  which 
35  is  secured  the  pulley  F,  from  which  the  act- 

uating-weight  G  of  the  clock  is  suspended  by 
means  of  a  cord  g.  Anyarni  /  from  the  pulley 
carries  a  pawl  /',  which  is  pressed  into  en- 

gagement with  the  toothed  edge  of  the  ratchet- 
40  wheel  C  by  means  of  a  light  spring/-.  An 

armature  M  is  also  rigidly  secured  to  the 
sleeve  E,  with  which  it  turns,  thus  swinging 

its  opposite  ends  m  and  m'  concentrically around  the  axis  of  the  arbor. 

45  N  N  represents  an  electro-magnet  of  horse- 
shoe  form,  secured  to  the  clock-frame  and  hav- 

ing its  respective  poles  11  and  n'  so  arranged 
with  respect  to  the  armature  M  that  the  poles 
of  the  latter  in  swinging  around  the  axis  B 

50  will  pass  in  close  proximity  to  the  poles  of  the 

magnet,  but  can  never  come  in  actual  contact 
therewith. 

A  disk -shaped  circuit- closer  II  is  loosely 
mounted  on  a  fixed  sleeve  on  the  bottom  plate 
of  the  clock-frame,  so  as  to  turn  around  the  55 
axis  of  arbor  B.     A  portion  of  its  rim  is  in- 

sulated, as  shown  at  li?  and  7t4,  and  a  V-shaped 
notch  li\  terminating  in  the  metal  part  of  the 
disk,  is  provided  to  receive  the  contact-spring 
K  in  closing  the  circuit,  as  will  be  hereinafter  60 
described.     The  spring  K  is  secured  through 
the  medium  of  an  insulated  block  k  to  the 

bottom  frame-plate  of  the  clock.     The  cir- 
cuit-closer   is  turned   automatically  by   the 

sleeve  E  by  means  of  a  pin/3,  which  projects  65 
radially  from  the  latter  and  engages  pins  01 
projections  It  and  /</  on  the  face  of  the  disk 
11,' the  latter  pins  being  separated  somewhat, 
however,  so  as  to  permit  a  limited  movement 
of  the  sleeve  and  armature  without  moving  70 
the  disk. 

The  connections  are  made  between  the  elec- 
tro-magnet and  a  suitable  battery  in  such  a 

manner  that  the  circuit  is  open  when  the 
spring  K  rests  upon  the  insulated  portion  of  75 
the  circuit-closer  disk  II  and  closed  Avhon  the 
same  rests  in  the  notch  li?,  one  wire  from  the 
magnet  being  connected  to  the  clock-frame 
with  which  the  contact-disk  is  in  electrical 
connection,  the  other  wire  to  the  battery,  and  80 
the  spring  K  to  the  other  battery-wire.  The 
operation  is  then  as  follows:  The  weight  G, 

through  the  medium  of  pulley  F,  pawl  /', 
ratchet-wheel  C,  and  pinion  c,  actuates  the 
clock  mechanism  in  the  usual  mauner  until  85 
the  running  down  of  the  weight  has  turned 
the  armature  to  about  the  position  shown  in 
Fig.  2.  By  this  time  the  circuit-closer  II  has 

been  turned  by  the  sleeve-pin  j"6  pushing 
upon  the  pin  h  so  far  that  the  V-shaped  end  90 
h'  of- the  spring  K,  which  has  been  riding 
upon  the  insulated  edge  lv\  drops  with  a  firm 
pressure,  owing  to  the  tension  of  the  spring 
from  the  latter,  into  the  notch  Jr,  thus  closing 
the  circuit  and  insuring  very  little  resistance  95 
at  the  contactrpoint.  The  armature  instan- 

taneously tun.is  in  the  field  of  the  magnet, 
'thus  winding  up  the  weight  G  and  moving 
the  pawl  /'  around  the  ratchet-wheel  to  a 
now  point  of  engagement.    As  the  armature  ico 
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turns  toward  the  magnet-poles  the  circuit- 
closer  remains  stationary,  with  the  contact- 
spring  K  firmly  pressed  on  the  metal  part 
of  the  notch,  thus  maintaining  the  current 

5  and  the  resulting  pull  upon  the  armature, 
while  the  sleeve-pin  /3  moves  around  into 
contact  with  the  disk-pin  h',  which  it  touches 
slightly  before  the  armature  has  reached  its 
central  position  between  the  poles  of  the  raag- 

10  net.  The  movement  of  the  circuit-closer.when 
the  swinging  armature  brings  the  sleeve-pin 
/3  in  contact  with  the  disk-pin  h,  immediately 
lifts  the  end  k'  of  the  spring  K  onto  the  in- 

sulating-rim h3,  thus  opening  the  circuit  and 
15  permitting  the  momentum  of  the  armature 

to  carry  its  ends  past  the  magnet-poles  until 
all  its  stored  energy  has  been  utilized  in  rais- 

ing up  the  actuating-weight. 
The  insulating  portion  h4  of  the  rim  of  the 

20  circuit-closer  acts  as  a  safety  cut-off  for  the 
battery  when  the  latter  has  run  down,  so  fts 
to  be  incapable  of  magnetizing  sufficiently  to 
turn  the  armature  and  raise  the  weight.  In 
such  case  the  continued  descentof  the  weight 

25  turns  thecircuit-closer  beyond  its  normal  limit 
of  movement,  thus  lifting  the  end  k'  of  the 
contact-spring  K  onto  the  insulating  portion 
7i4  and  reopening  the  circuit,  in  which  con- 

dition it  will  remain  when  the  clock  stops, 
30  and  the  battery  will  thus  be  untaxed  until 

renewed.  As  we  have  applied  our  invention 
this  automatic  raising  of  the  actuating- weight 
takes  place  in  about  every  five  minutes;  but 
the  interval  may  evidently  be  varied  as  de- 

35  sired.  The  use  of  the  battery  is  only  mo- 
mentary, although  the  current,  as  already  ex- 

plained, is  maintained  during  a  considerable 
portion  of  the  armature  movement  instead 
of  being  cut  off  as  soon  as  it  starts  moving, 

40  as  is  the  case  with  an  ordinary  make-and- 
break  contact.  The  peculiar  form  and  ar- 

rangement of  the  armature  and  magnet  also 
avoids  any  strain  or  wear  upon  the  support- 

ing-arbor.   There  is  no  objectionable  shock 
45  or  noise  produced  by  the  action,  inasmuch  as 

all  the  energy  developed  is  taken  up  in  rais- 
ing the  actuating-weight  instead  of  beinglost 

in  asudden  stoppage  against  the  magnet-poles. 
The  turning  of  the  armature  beyond  the  mag- 

50  net-poles,due  to  the  momentum  acquired  while 
attracted  in  the  field  of  the  magnet,  more  than 
doubles  the  effect  of  the  battery-power  used, 

besides  preventing  all  objectionable  shock  or 
noise. 

The  mechanism  is  simple,  compact,  and  in-  55 
expensive,  and  is  applicable  and  easily  at- 

tached to  ordinary  clock-movements  without 
necessitating  any  material  change  in  Lhem. 

Having  thus  described  our  invention,  we  do 
not  purpose  limiting  ourselves  to  the  exact  60 
construction  shown;  but 

What  we  claim  is — 
1.  In  an  electric  actuating  mechanism  for 

clocks,  the  combination,  with  the  clock-train 
and  the  electro-magnet,  of  the  oscillating  ar-  65 
mature  loosely  mounted  upon  one  of  the  train- 
arbors  and  attached  direetiy  to  the  actuating- 
weight  and  through  a  pawl-and-ratchet  con- 

nection to  the  clock-train,  and  means  for  au- 
tomatically making  and  breaking  the  circuit,  70 

all  arranged  and  adapted  to  operate  snbstan-  . 
tially  as  set  forth. 

2.  The  combination,  with  a  clock-movement, 
of  an  electric  actuating  mechanism  consisting 
of  electro-magnet  NN,  armature  M,  carrying  75 

pulley  F  and  pawl/' and  loosely  mounted  on 
the  arbor  of  ratchet-wheel  C,  circuit-closer  H, 
with  projections  h  and  h'  engaging  a  projec- 

tion of  the  armature,  as  described,  and  a  con- 
tact-spring K,  all  arranged  and  adapted  to  80 

operate  substantially  as  set  forth. 
3.  In  an  electric  actuating  mechanism,  sub- 

stantially as  described,  the  circuit-closer  H, 
havinginsulations  7a.3and7i4  with  intermediate 
contact-surface  h\  in  combination  with  the  85 
contact-spring  K  and  means  for  automatically 
moving  thecircuit-closer,  substantially  as  and 
for  the  purpose  set  forth. 

4.  In  an  electric  actuating  mechanism,  sub- 
stantially as  described,  the  circuit-closer  II,  90 

having  a  notch  h?  depressed  below  the  insu- 
lated face  of  the  circuit-closer,  in  combination 

with  a  contact-spridg  having  an  end  k'  adapt- 
ed to  firmly  engage  said  notch,  whereby  per- 

fect con  tact ,4s  secured  and  the  movement  of  95 
the  circuit-closer  retarded. 

In  testimony  whereof  we  affix  oujr  signatures 
in  presence  of  two  witnesses. 

MALCOLM  MacKELLAR. 
GEORGE  D.  WEAVER. 

Witnesses: 
E.  -C.  Jembower, 
Frank  Tyack. 
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FRANZ  WELLEBA,  SR.,  FRANZ  WELLEBA,  JR.,  AND  LUDWIG  WACHTER,  OF 
VIENNA,  AUSTRIA-HUNGARY. 

ADVERTISING -CLOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  479,687,  dated  July  26, 1892. 
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To  all  whom  it  may  concern: 
Beit  known  that  we,  Franz  AVelleba,  Sr., 

Franz  Welleba,  Jr.,  and  Ludwig  Wachter, 
subjects  of  the  Emperor  of  Austria-Hungary, 

5  residing  at  Vienna,  in  the  Province  of  Lower 
Austria,  in  the  Empire  of  Austria-Hungary, 
have  invented  certain  new  and  useful  Im- 

provements in  Advertising-Clocks;  and  wedo 
hereby  declai*e  the  following  to  be  a  full,  clear, 

io  and  exact  description  of  the  invention,  such 
as  will  enable  others  skilled  in  the  art  to  which 

it  appertains  to  make  and  use  the  same,  ref- 
erence being  had  to  the  accompanying  draw- 

ings, and  to  letters  or  figures  of  reference 
15  marked  thereon,  which  form  a  part  of  this 

specification. 
The  invention  relates  to  an  apparatus  for 

displaying  advertisements;  and  it  has  for  its 
object  the  provision  of  means  whereby  a  num- 

20  ber  of  advertisements  are  successively  ex- 
posed to  view;  also,  the  provision  of  means 

for  rendering  said  advertisements  visible  at 
night;  also,  the  provision  of  means  whereby 
said  advertisements  may  be  rendered   more 

25  conspicuous  by  presenting  the  same  under 
different  colors;  also,  the  provision  of  means 
whereby  attention  may  be  drawn  to  the  ad- 

vertisement by  an  audible  signal,  and,  finally, 
the  combination,  with  the  advertising  appa- 

30  ratus,  of  a  timepiece,  and  the  provision  of 
means  for  rendering  the  time  indications  on 
its  dial  visible  at  night  and  for  rendering 
said  dial  more  conspicuous  by  presenting  the 
same  in  various  colors. 

35  To  these  ends  the  invention  consists  in  the 
combination,  arrangement,  and  operation  of 
mechanisms  whereby  the  desired  results  are 
attained  and  in  structural  features  of  parts 
thereof,  as  will  now  be  f  ully  described,  refer- 

40  ence  being  had  to  the  accompanying  draw- 
ings, in  which  like  symbols  indicate  like  parts 

wherever  such  may  occur  in  the  several  fig- 
ures, whereof — 

Figure  1  is  a  vertical  transverse  section  of 
45  an  advertising-clock  embodying  our  inven- 

tion. Fig.  2  is  a  rear  elevation  thereof,  the 
back  of  the  clock-case  being  removed.  Fig. 
3  is  a  detached  view  of  an  electrically-con- 

trolled motor  for  operating  the  feeding  and 
50  shifting  mechanism  of  the  advertising-cards 

and  the  shifting  mechanism  for  the  screens, 

said  motor  being  controlled  by  the  movement 
of  the  timepiece.     Fig.  4  is  a  front  elevation 
of  the  advertising-clock,  on  a  reduced  scale, 
the  clock  mechanism  proper  being  omitted  in  55 
all  of  the  above-described  figures  of  draw- 

ings.    Fig.  5  is  a  plan  view  of  one  of  the  ad- 
vertising-cards.    Fig.  G  is  a  perspective  view 

of  the  disks  used  for  shifting  the  cards  from 
the  point  of  exposure.     Fig.  7  is  a  plan  view  60 
of  a  portion  of  the  transmitting  mechanism 
for  operating  the  multicolored  screens.     Fig. 
S  is  a  top  plan  view  of  the  mechanism  for 
feeding   the   advertising- cards   from    their 
holder  to  a  chute  that  conveys  them  to  the  65 
point  of  exposure,  the  holder  being  shown  in 
dotted  lines.     Fig.  9  is  a  sectional  view  show- 
the  relative  arrangement  of  the  dial-screen, 
its  illu  minating  device,  and  the  reflector  there- 

for; and  Fig.  10  is  a  detail  perspective  view  70 
of  the  mechanism  for  feeding  the  advertis- 

ing-cards to  and  shifting  the  same  from  the 
point  of  exposure;  also,  of  the  transmitting 
mechanism  that  is  controlled  by  the  motor 
that  actuates  the  feeding  and  shifting  mech-  75 
anism  for  the  advertising-cards  and  screens. 

In  the  drawings, /'indicates  the  clock-case, 
t  the  clock-dial,  and  e  a  glass-covered  aperture 
for  the  exposure  of  the  advertisements.  (See 
more  particularly  Fig.  4.)  80 

The  advertisements  are  printed  on  or  other- 
wise applied  to  a  card  B,  of  a  transparent  or 

more  or  less  transparent  material — such  as 
glass,  celluloid,  mica,  or  paper  rendered  more 
or  less  transparent — and  are  framed  in  a  frame  85 
b,  Fig.  5,  of  light  material,  such  as  aluminium. 
Along  the  upper  edge  of  the  display-aper- 

ture e  is  arranged  a  crank-shaft  14  at  such  a 
distance  from  the  clock-case  as  to  leave  suf- 

ficient space  between  the  two  for  the  passage  90 
of  an  advertising-card,  as  shown  in  Fig.  1. 

On  the  crank-shaft  14  is  secured  a  table  or 
chute  d,  that  receives  the  cards  from  a  holder, 
as  hereinafter  explained,  which  table  in  its 
normal  position  lies  in  an  inclined  plane,  so  95 
that  when  an  advertising-card  is  fed  thereto 
it  cannot  pass  between  the  shaft  14  and  the 
clock-case  until  said  table  d  is  moved  to  a  po- 

sition in  which  said  card  will  be  substantially 
parallel  with  the  front  vertical  wall  of  the  100 
clock-case. 

Below  the  display-opening  e  is  arranged  a 
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vortical  rock-shaft  h,  that  carries  a  mutilated 
disk  g  at  its  upper  end  and  a  like  disk  i  at 
its  lower  end,  each  disk  having  a  segment  cut 
away  at  points  at  right  angles  to  each  other, 

5  (see  Figs.  6  and  10,)  the  distance  between  the 
upper  faces  of  said  disks  being  equal  to  the 
height  of  an  advertising-card,  for  purposes 
presently  explained.  The  rock-shaft  h  has  a 
radial  pin  ?■',  that  lies  in  the  fork  at  the  end 

io  of  a  radial  or  crank  arm  r  on  a  rock-shaft  q~, 
which  shaft  carries  two  cranks  15  and  16, 
the  former  being  connected  by  a  rod  18  to  a 
crank  17  on  a  rock-shaft  11,  and  the  crank  16 

is  connected  by  a  rod  q'  with  an  eccentric  q, 
15  that  is  secured  to  one  of  the  revoluble  arbors 

of  the  electrically-controlled  motor,  Figs.  2 
and  3 — as,  for  instance,  the  arbor  /,  Figs.  2 
and  10.  The  arrangement  of  the  eccentric  q 
is  such  that  as  the  arbor  I  is  rotated  the  shaft 

20  q2  will  make  a  quarter-revolution,  first  in  one 
and  then  in  a  reverse  direction,  and  this  rock- 

ing movement  results  in  a  like  movement  of 
the  vertical  rock-shaft  h  and  the  horizontal 
rock-shaft  14. 

25  In  Fig.  2  the  parts  described  are  in  their 
normal  positions,  an  advertising-card  resting 
on  the  upper  disk  (/.  If  now  a  secoud  adver- 

tising-card is  fed  to  the  table  d  and  the  rock- 
shaft  q2  rocked  in  the  proper  direction,  said 

30  table  will  tilt  the  card  so  that  it  can  pass  be- 
tween the  shaft  and  clock-case.  The  vertical 

rock-shaft  will,  however,  also  be  rocked,  bring- 
ing the  cut-away  portion  of  the  upper  disk  g 

in  line  with  the  clock-case,  the  like  cut-away 
35  portion  of  the  lower  disk  being  moved  out  of 

line  with  said  clock-case,  so  that  the  card  in 
rear  of  the  display-aperture  can  drop  down 
and  will  be  supported  by  the  said  lower  disk 
i,  the  upper  edge  of  said  card  lying  below  the 

40  lower  face  of  disk  g,  so  that  the  card  deliv- 
ered by  the  table  will  be  supported  by  said 

upper  disk  g.  When  the  rock-shafts  14  and 
h  are  rocked  back  to  their  normal  position, 
both  cards  will  drop  down  onto  a  directing 

45  board  or  chute  19,  that  directs  them  into  a 
suitable  receiver  k,  these  operations  being- 
continued  until  the  supply  of  cards  is  ex- 
hausted. 

Within  the  clock-case,  immediately  oppo- 
50  site  the  display-aperture  e,  is  arranged  a  re- 

flector 21,  in  front  of  which  is  located  an  in- 
candescent lamp  s,  connected  with  a  source 

of  electricit}7,  and  on  a  shaft  s4  is  secured  a 
circular  screen  s',  one-half  of  which  lies  in 

55  front  of  the  reflector  and  lamp,  said  screen 
being  divided  into  radial  sections  in  which 
are  arranged  differently-colored  glasses, said 
screen  having  an  intermittent  motion  im- 

parted to  it  that  coincides  with  the  shifting 
60  of  the  advertising  cards  at  the  display-open- 

ing e,  as  will  be  presently  described. 
Within  the  clock-case  is  arranged  a  holder 

a,  that  consists  of  a  rectangular  frame  for  the 
reception  of  the  advertising-cards  B,  which 

65  are  stacked  therein  and  are  expelled  there- 
from one  after  another  at  proper  intervals, 

the  holder  being  arranged  at  a  proper  eleva- 

tion, so  that  the  expelled  cards  may  drop  onto 
the  receiving  and  delivery  table  d,  the  low- 

ermost card  of  the  stack  being  expelled  by  70 
mechanism  which  we  will  nowdescribe.  Below 
the  holder  are  arranged  two  vertical  shafts 
22  and  23,  that  carry  the  intergearing  wheels 

n  and  n',  respectively,  and  0  and  0'  indicate 
toggle-levers  eccentrically  pivoted  to  said  75 
wheels ?iand?i',thelinks24  of  saidleversbeing 
rigidly  secured  to  the  fulcrums  of  two  ejector- 
levers  c  and  c',  respectively,  that  work  through 
suitable  slots  in  the  rear  portion  of  the  holder 
a,  which  has  a  delivery-slot  in  its  front  portion,  80 
through  which  the  advertisiug-eards  pass  to 
the  table  d.  The  shaft  23  carries  a  bevel-pin- 

ion m'  in  gear  with  a  like  pinion  won  the  driv- 
ing-arbor I  of  the  electrically-controlled  mo- 

tor, which  is  the  prime  motor-shaft  for  all  of  85 
the  movable  elements  of  the  advertising  de- 

vices, with  the  exception  of  the  signaling  de- 
vices. The  shaft  22  carries  a  pinion  s3  in 

gear  with  a  wheel  s3  on  a  vertical  shaft  1, 
which  latter  carries  a  bevel-pinion  2  in  gear  90 
with  a  like  pinion  32  on  the  shaft  s4  of  screen 
s',  which  derives  its  intermittent  motion, 
therefore,  from  shaft  1  through  the  described 

gearing.  The  bevel-pinion  2  on  shaft  1  also 
gears  with  a  like  pinion  3  on  a  short  shaft  95 
that  carries  a  second  bevel-pinion  4  in  gear 
with  a  like  pinion  5  ou  a  horizontal  shaft  6. 
The  shaft  6  carries  at  the  end  opposite  to 

pinion  5  a  bevel-pinion  7  in  gear  with  a  like 
pinion  8  at  the  foot  of  a  vertical  shaft  9,  which  too 
last-named  shaft  carries  at  its  upper  end  a 
bevel-pinion  10  in  gear  with  a  like  pinion  11 
on  the  shaft  12  of  the  circular  screen  u\  and 
this  mechanism  is  fully  shown  in  Figs.  1,  2, 
and  7.  105 

The  screen  u',  like  screen  s',  has  radial  sub- 
divisions provided  with  differently  -  colored 

glasses,  which  in  arrangement  may  or  may^ 
not  correspond  with  those  in  said  screen  s'. 
The  screen  u'  whenever  space  permits  is  pref-  no 
erably  arranged  in  rear  of  the  clock -dial 
tj  but  to  avoid  increasing  the  depth  of  the 
clock-case  for  the  purpose  of  accommodating 
the  screen,  its  illuminating  device,  and  the 
clock  mechanism  (which,  as  hereinbefore  sta-  1 15 
ted,  is  omitted  from  the  drawings)  we  pref- 

erably arrange  the  screen  u'  on  one  side  of 
and  at  a  proper  angle  to  the  dial  t,  an  in- 

candescent lamp  u  or  other  suitable  illumi- 
nating device  being  placed  in  rear  of  the  120 

screen  and  provided  with  a  reflector  u21,  said 
lamp  and  reflector  being  supported  from  a 
bracket  13,  (see  Figs.  2  and  3,)  so  as  to  pro- 

ject the  light  through  a  colored  section  of  the 
screen  upon  the  rear  face  of  the  dial  t,  which  125 
of  course  is  made  of  a  more  or  less  transpar- 

ent material. 
The  motor  for  intermittently  actuating  the 

above-described  movable  elements  of  the  feed 
and  shifting  mechanisms  and  for  imparting  130 
an  intermittent  or  step-by-step  rotation  to  the 
screens,  may  be  a  spring-driven  motor  or  a 
motor  driven  by  a  cord  and  weight,  as  shown, 
and  consists  of  a  suitable  train  of  gearing  51, 
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being  the  cord-drum  whose  revolution  under 
the  action  of  the  weight  (not  shown)  is  trans- 

mitted by  pinion  52,  wheel  53,  and  pinion  54 
to  the  driving  -  shaft  1.  The  driving  -  shaft  1 

5  carries  a  gear-wheel  z,  that  has  a  pin  z',  that 
actuates  the  hammer  y'  of  a  bell  y  or  the 
hammers  of  a  chime  of  bells,  as  shown  in  Fig. 
3.  The  gear-wheels  meshes  with  a  pinion  55, 
whose  arbor  carries  a  gear-wheel  5G  in  gear 

ro  with  a  pinion  58. 
On  the  arbor  of  the  wheel  5G  is  secured  a 

second  pinion  57,  (shown  in  dotted  lines  in 
Fig.  2,)  said  pinion  gearing  with  an  escape- 

ment-wheel x',  that  has  an  annular  flange  in 
i5  which  are  formed  two  slots  or  stop  notches  cc8, 

Fig.  3,  adapted  to  be  engaged  by  a  stop-arm 
#,  rigidly  secured  to  the  pivot  of  a  lever  w, 
that  carries  an  armature  y*.  The  lever  is  a 
bell-crank  or  angle  lever,  the  vertical  arm 

20  carrying  the  armature,  while  the  horizontal 
arm  is  adapted  to  engage  a  notch  or  recess  in 

a  stop-disk  w'  on  the  arbor  of  a  gear-wheel 59.  The  horizontal  arm  of  the  lever  w  has  at 
its  outer  end  a  lug  that  projects  into  the  path 

25  of  a  pin  w2  on  the  face  of  a  gear-wheel  iv3,  re- 
volved by  gear-wheel  59,  meshing  with  a  pin- 

ion GO  on  the  arbor  of  said  wheel  w3,  which 
latter  meshes  with  a  pinion  CI  on  the  fly- 
arbor  of  the  motor. 

30  An  electro-magnet  v3  is  arranged  in  prox- 
imity to  the  armature  v\  and  v  is  a  contact- 

wheel  which  is  continuously  revolved  by  any 
suitable  motor,  but  preferably  by  a  revolving 
element  of  the  clock-mo  vement,  suitable  trans- 

35  mittiug-gearing  being  employed  to  impart  to 
said  contact-wheel  the  desired  speed  of  revo- 

lution, which  will  depend  upon  the  length  of 
time  it  is  desired  to  expose  the  advertising- 
cards,  the  wheel  being  provided  with  one  or 

40  more  contacts  and  driven  at  a  greater  or  less 
speed,  according  to  said  time  of  exposure. 
v'  and  v21  are  two  contact-springs,  the  spring 
v'  trailing  on  the  periphery  of  the  contact- 
wheel  v  and  being  connected  with  one  pole  of 

45  a  suitable  source  of  electricity.  The  spring 
v21  trails  upon  the  arbor  of  the  contact-wheel 
v  and  is  connected  with  one  of  the  terminals 

of  the  electro-magnet  v3,  whose  other  terminal 
is  connected  with  the  opposite  pole  of  the 

50  source  of  electricity — as,  for  instance,  a  bat- 
tery v2 — said  wheel  and  springs  constituting 

a  circuit-closer. 
It  will  of  course  be  understood  that  any 

suitable  sonrceof  electricity  may  beeinployed 

55  to  energize  the  electro-magnet  v2  and  the  films of  the  incandescent  lamps  s  «  and  that  said 
source  of  electricity  may  be  located  within 
the  clock-case  or  outside  thereof. 

The  operation  of  the  advertising-clock  is  as 
60  follows:  Whenever  the  spring  v'  makes  con- 

tact, a  circuit  is  established  through  the  elec- 
tro-magnet v3  and  its  armature  y4  is  attracted, 

thereby  lifting  the  horizontal  arm  of  the  arma- 
ture-lever w  out  of  the  notch  of  the  stop-disk 

65  w',  and  simultaneously  therewith  the  lug  or 
stop-arm  G2  on  the  end  of  said  horizontal  arm 
of  the  lever  will  move  out  of  the  way  of  the 

pin  iv2,  while  the  arm  x  will  be  disengaged 
from  its  slot  or  notch  x2  in  the  escapement- 
wheel  x',  thereby  liberating  the  motor-train.  70 
Inasmuch  as  the  circuit  through  the  electro- 

magnet v2  is  immediately  interrupted,  the 
spring  63  will  tend  to  return  the  armature-le- 

ver to  its  normal  position.  The  horizontal 
arm  of  the  armature-lever  now  lies  on  thepe-  75 

riphery  of  the  stop  disk  or  cam  w',  while  the 
stop-arm  x  trails  on  the  annular  flange  or  rim 
of  the  escapement-wheel  x',  the  motor-train 
remaining  in  operation  until  said  horizontal 
arm  of  the  armature-lever  drops  into  the  re-  80 
cess  or  depression  of  the  stop  disk  or  cam  w', 
at  which  time  the  wheel  ws  will  also  be  stopped 
by  the  engagement  of  its  pin  to2  with  the  stop 
G2  on  the  horizontal  arm  of  the  armature-le- 

ver, and  simultaneously  therewith  the  arm  x  85 

will  drop  into  a  notch  x2  of  the  escapement- 
wheel, thereby  locking  the  motor-train  against 
operation.  This  periodical  partial  revolution 
of  the  cord  or  winding  drum  51  of  the  motor- 
train  is,  as  before  described,  transmitted  to  90 

driving-shaft  1  and  through  the  gearing 
m  m'  n  n'  to  the  ejector-levers  c  c',  which 
eject  the  lowermost  advertising-card  from  the 
holder  a,  said  card  falling  onto  the  table  d. 
The  partial  revolution  of  the  shaft  1  is  also  95 
transmitted  through  the  eccentric  q  to  crank- 

shaft q2  and  by  the  latter  to  the  vertical  and 
horizontal  rock-shafts  h  and  14,  wherebj^  the 
table  d  is  tilted  toward  the  front  of  the  clock- 
case  to  allow  the  card  to  slide  between  rock-  ioo 
shaft  14  and  said  front  of  the  clock-case  in 
rear  of  the  opening  e.  Simultaneously  there- 

with the  vertical  shaft  h  is  rocked  to  turn  the 
mutilated  portion  of  the  upper  disk  g  away 
from  the  clock-case,  so  as  to  support  the  card  T05 
B,  the  mutilated  portion  of  the  lower  disk  i 
being  in  alignment  with  said  clock-case.  At 
thesametimea  partial  revolution  is  imparted 

to  the  screens  s'  u'  through  the  medium  of 
the  gearing  s2  s3  on  arbors  22  and  23  of  the  no 
gears  n  n'  and  the  transmitting-gear  herein- 

before described.  At  the  next  contact  the 
same  operations  take  place,  except  as  to  rock- 
shaft  h,  which  is  now  turned  back  to  bring 
the  mutilated  portion  of  disk  g  into  align-  115 
ment  with  the  clock-case,  while  the  mutilated 
portion  of  disk  i  is  moved  out  of  alignment 
with  said  clock-case,  thereby  allowing  the 
card  previously  exposed  to  drop  onto  said 
disk  i,  said  card,  serving  as  a  support  for  the  120 
card  which  has  just  been  brought  into  po- 

sition for  exposure,  as  shown  in  Fig.  1,  the 
same  operations  taking  place  at  the  next  con- 

tact, except  that  the  position  of  the  disks  g 
and  £  will  be  reversed,  both  cards  dropping  125 
onto  chute  19  and  sliding  thence  into  the  re- 

ceptacle k,  while  the  card  now  fed  to  table  d 
will  again  be  supported  by  the  disk  g,  as  in  the 
start.  During  each  periodical  operation  of 

the  motor-train  the  screens  s'  u'  will  be  re-  130 
volved  a  distance  equal  to  one  of  their  radial 
sections,  thereby  bringing  a  differently-col- 

ored ground  in  front  of  the  lamps  s  u,  and  at 

the  same  time  the  pins  z'  will  trip  the  bell- 
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hammers  y'  successively,  thus  giving  an  au- 
dible signal  calling  attention  to  the  kaleido- 
scopic changes  of  the  advertisements. 

Although  we  have  described  our  invention 
5  in  its  combination  with  a  timepiece  and  pre- 

fer to  control  the  mechanism  that  effects  the 
changes  from  the  movement  of  the  timepiece, 
it  is  obvious  that  the  latter  maybe  dispensed 
with  and  the  contact-wheel  driven,  as  hereiu- 

10  before  stated,  by  any  other  suitable  motor  at 
the  desired  speed;  but  the  combination  of  the 
timepiece  with  the  advertising  devices  is  not 
only  a  matter  of  convenience,  but  adds  a  fea- 

ture of  utility  and  attraction  to  the  said  adver- 
15  tising  devices. 

Having  thus  described  our  invention,  what 
we  claim  as  new  therein,  and  desire  to  secure 

by  Letters  Patent,  is — 
1.  In  an  advertising  apparatus,  the  combi- 

20  nation  of  the  following  instrumentalities,  to 
wit:  a  casing  provided  with  a  display-aper- 

ture, a  rocking  support  for  the  cards  arranged 
in  rear  of  said  aperture,  an  inclined  rocking 
table  above  the  rocking  support,  a  holder  for 

25  the  cards  proximate  to  the  table,  and  an  ejector 
for  ejecting  one  card  after  another  from  the 
holder  onto  the  table,  for  the  purpose  set  forth. 

2.  In  an  advertising  apparatus,  the  combi- 
nation of  the  following  instrumentalities,  to 

30  wit:  a  casing  provided  with  a  dlsplajT-aper- 
ture,  a  rocking  support  for  the  cards  arranged 
in  rear  of  said  aperture,  an  inclined  rocking 
table  above  the  rocking  support,  a  holder  for 
the  cards  proximate  to  the  table,  an  ejector 

35  for  ejecting  one  card  after  another  from  the 
holder  onto  the  table,  and  an  intermittiugly- 
operating  motor  for  actuating  said  devices, 
for  the  purpose  set  forth. 

3.  In  an  advertising  apparatus,  the  combi- 
40  nation,  with  a  casing  provided  with  a  display- 

aperture,  a  fixed  illuminating  device  for  the 
same,  and  an  intermittingly-revolving  multi- 

colored light-transmitting  medium  interposed 
between  the  illuminating  device  and  display - 

45  aperture,  of  transparent  or  translucent  adver- 
tising-cards, a  holder  therefor,  an  intermit- 

tingly-moving  ejector  for  ejecting  the  cards 
one  after  the  other  from  the  holder,  an  inter- 
mittingly-rockiug  table  to  which  the  cards  are 

50  fed,  and  an  intermittingly- rocking  support 
and  shifting  device  interposed  between  the 
display-aperture  and  light-transmitting  me- 

dium, to  which  the  cards  are  transferred  by 
the  table,  for  the  purpose  set  forth. 

55  4.  In  an  advertising  apparatus,  the  combi- 
nation, with  a  casing  provided  with  a  display- 

aperture,  an  illuminating  device  for  illuminat- 
ing said  aperture,  a  revoluble  light-transmit- 
ting medium  divided  into  sections  differing 

60  in  color  interposed  between  the  display-aper- 
ture and  illuminating  device,  transparent  or 

translucent  advertising-cards,  and  a  holder 
therefor,  of  an  ejector  operating  to  success- 

ively eject  the  cards  from  the  holder,  a  re- 
65  ceiver  and  transfer  table  adapted  to  receive 

the  ejected  cards  and  operating  to  transfer 
the  same  to  a  point  between  the  display -aper- 

ture and  the  light- transmitting  medium,  a 
shifting  device  for  shifting  the  cards  from 
said  aperture,  and  an  intermittingly-operat-  70 
ing  motor  for  actuating  said  devices,  for  the 

purpose  set  forth. 
5.  In  an  advertising  apparatus,  the  combi- 

nation, with  a  casing  provided  with  a  display- 
aperture,an  illuminatingdeviceforillumiuat-  75 
ing  said  aperture,  a  revoluble  light-transmit- 

ting medium  divided  into  sections  differing 
in  color  interposed  between  the  display-aper- 

ture and  illuminating  device,  transparent  or 
translucent  advertising-cards,  and  a  holder  80 
therefor,  of  an  ejector  operating  to  success- 

ively eject  the  cards  from  the  holder,  a  re- 
ceiver and  transfer  table  adapted  to  receive 

the  ejected  cards  and  operating  to  transfer 
the  same  to  a  point  between  the  display-aper-  85 
ture  and  the  light -transmitting  medium,  a 
shifting  device  for  shifting  the  cards  from 
said  aperture,  and  an  electrically-controlled 
and  intermittingly-operating  motor  for  actu- 

ating said  devices,  for  the  purpose  set  forth.  90 
6.  In  an  advertising  apparatus,  the  combi- 

nation, with  a  casing  provided  with  a  display- 
.  aperture,  an  illuminating  device  for  illumi- 

nating said  aperture,  a   revoluble  multicol- 
ored light -transmitting  medium  interposed  95 

between  the  aperture  and  illuminating  device, 
transparent  or  translucent  advertising-cards, 
and  a  holder  therefor,  of  an  ejector  operating 
to  successively  eject   the  cards   from   their 
holder,  a  receiving  and  transfer  table  adapted  too 
to  receive  the  cards  and  operating  to  trans- 

fer the  same  to  a  point  between  the  display- 
aperture   and   light- transmitting   device,  a 
shifting  device  operating  to  shift  the  cards 
from  the  aperture,  an  audible  signal,  and  an   105 
intermittinghy-operating  motor  for  actuating 
said  devices,  for  the  purpose  set  forth. 

7.  In  an  advertising  apparatus,  the  combi- 
nation, with  a  casing  provided  with  a  display- 

aperture  and  a  time-dial  and  containing  a  no 
time  movement,  of  a  holder  for  the  cards,  an 
ejector  for  ejecting  said  cards  from  the  holder 
one  after  the  other,  a  rocking  table  to  which 
the  cards  are  fed,  a  rocking  support  and  shift- 

ing device  in  rear  of  the  display-aperture  for  115 
supporting  the  cards  thereat  and  shifting  the 
same  therefrom,  and  a  motor  controlled  by 
the  time-movement  to  intermittingly  operate 
said  devices,  for  the  purpose  set  forth. 

8.  In  an  advertising  apparatus,  the  combi-  120 
nation,  with   a  casing  provided  with  a   dis- 

play-aperture, a  fixed   illuminating  device, 
and  a  multicolored  light-transmitting  device 
interposed  between  the  display-aperture  and 
the  illuminating  device,  of  a  holder  for  the  125 
advertising-cards,  located  above  the  display- 
aperture,  a  feed-table  interposed  between  the 
holder  and  display-aperture,  adapted  to  re- 

ceive the  cards  and  transmit  them  to  said  ap- 
erture, feeding  mechanism  for  feeding   the  130 

cards  one  after  another  from  the  holder  to 
the  said  table,  a  shifting  mechanism,  such  as 
described,  for  shifting  said  cards  from  said 
aperture,  an  intermittingly-revolubledriving- 
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shaft,  and  transmitting  mechanism  operated 
by  said  shaft  and  operating  the  revoluble 
light-transmitting  device  and  the  card  feed- 

ing and  shifting  devices,  substantially  as  and 
5  for  the  purposes  set  forth. 

1).  The  means  for  transferring  the  adver- 
tising-cards to  the  display-aperture  e  and 

shifting  the  same  from  said  aperture,  con- 
sisting of  the  table  d,  the  rock-shaft  14,  car- 

lo rying  said  table,  the  rock-shaft  h,  carrying 
the  mutilated  disks  g  i  and  having  a  radial 

arm  ?•',  and  the  crank-shaft  cf,  connected 
with  rock-shaft  14  and  having  a  forked  crank- 
arm  r  in  engagement  with  the  radial  arm  r' 

i,5  of  rock-shaft  Ji,  in  combination  with  a  revo- 
luble driving -shaft  carrying  an  eccentric 

connected  with  the  crank-shaft  rf  and  oper- 
ating to  impart  a  rocking  motion  to  said  shaft, 

as  described,  for  the  purpose  set  forth. 
20  10.  The  means  for  illuminating  the  display- 

aperture  e,  consisting  of  a  lamp  and  reflector 
and  a  circular  transparent  screen  interposed 
between  the  lamp  and  aperture,  said  screen 
being  divided  into  sections  of  differently- 

25  colored  glass  arranged  relatively  to  the  lamp 
to  present  one  of  its  sections  thereto,  in  com- 

bination with  an  intermittingly-  revoluble 

driving-shaft  and  transmitting-gear  for  trans- 
mitting a  like  motion  to  the  screen,  for  the 

purpose  set  forth.  3° 
11.  The  means  for  intermittingly  feeding 

the  transparent  or  translucent  advertising- 
cards  to  the  receiving  and  transfer  table  d, 
consisting  of  a  hokWfor  the  cards,  having  a 
slot  in  its  opposite  lower  ends,  a  pair  of  35 

ejector  toggle-levers  c  c',  adapted  to  operate 
in  the  rear  slot  of  the  holder,  the  intergear- 
ing  wheels  n  and  n',  to  which  the  links  of 
the  toggle-levers  c  c'  are  respectively  con- 

nected, and  the  bevel-pinion  m'  on  shaft  of  40 
gear  nf,  in  combination  with  the  motor-shaft 
1,  carrying  bevel-pinion  m  in  gear  with  pin- 

ion m',  substantially  as  described. 
In  testimony  whereof  we  affix  our  signatures 

in  presence  of  two  witnesses. 

FRANZ  WELLE B A,  Sr. 
FRANZ  WELLEBA,  Jr. 
LUDWIO  WACILTER. 

Witnesses: 
W.  B.  Murphy, 
A^ictor  Karmin. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  F.  Gardner, 

a  citizen  of  the  United  States,  residing  at 
Washington,  in  the  District  of  Columbia, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Clock-Synchronizing  Devices 

and  Systems,  of  which  the  following  is  a  speci- 
fication, reference  being  had  therein  to  the 

accompanying  drawings. 
io  This  invention  relates  to  improvements  in 

devices  for  controlling  or  synchronizing 
clocks,  it  pertaining  more  especially  to  de- 

vices of  the  class  used  for  controlling  or  syn- 
chronizing  clocks    whose    time  -  measuring 

15  movements  are  effected  by  one  or  the  other 
of  the  ordinary  trains  of  gearing  actuated  by 
springs  or  weights  in  contradistinction  to 
those  clocks  whose  movements  are  caused  by 
electrically-actuated  mechanism.     However, 

20  I  wish  "it  to  be  understood  that  there  are  nu- 
merous features  of  the  present  invention 

which  can  be  applied  to  the  systems  and  de- 
vices for  controlling  or  synchronizing  clocks 

of  any  of  the  now  well-known  forms. 
25  The  invention  relates  not  only  to  the  de- 

vices which  are  directly  connected  with  or 
form  part  of  the  clocks  proper,  but  also  to  the 
devices  which  are  used  for  transmitting  elec- 

tric impulse  to  the  controlled  or  synchronized 
30  clocks  from  points  at  a  distance  therefrom — 

that  is  to  say,  the  apparatus  herein  presented, 
when  regarded  as  a  whole,  may  be  treated  as 
a  system  for  attaining  the  ends  above  referred 
to,  including  the  appliances  of  a  central  or 

35  observatory  station,  the  appliances  at  va- 
rious sub-stations  of  several  sorts,  and  the 

appliances  immediately  incident  to  the  clocks 
themselves,  which  it  is  the  main  purpose  to 
reach,  whether  they  be  near  to   or  distant 

40  from  the  central  observatory  or  transmitting 
station. 

Among  other  things,  also,  the  invention  re- 
lates to  a  novel  method  of  testing  the  wires 

and  other  metallic  parts  in  a  clock-circuit  on 
45  which  clocks  may  be  arranged  for  regulation, 

control,  or  synchronizing. 
Figure  1  is  a  face  view  of  a  clock-move- 

ment having  applied  thereto  synchronizing 
mechanism   embodying    my  improvements. 

50  Fig.  2  is  a  side  view  of  the  same.  Fig.  3  is  a 
top  plan  view.  Fig.  4  is  a  perspective  of  a 
part  of  the  synchronizing  devices.     Fig.  5isa 

sectional  view  of  part  of  the  mechanism,  taken 
along  the  axis  of  the  arbor.  Fig.  G  is  a  dia- 

grammatic station  and  some  of  the  parts  in-  55 
eluded  in  outside  stations.  Fig.  7  is  a  simi- 

lar view  showing  somewhat  more  extensively 
some  of  the  ways  of  applying  my  improved 

system. First,  referring  to  what  I  herein  term  the  60 

"  observatory  station,"  I  have  represented  in 
Fig.  6  as  forming  parts  thereof  an  astronomi- 

cal clock  at  A,  a  mean  -  time  clock  at  B,  a 
transmitting-clock  at  C,  and  a  chronograph  at 
D  in  connection  with  various  electrical  cir-  65 
cuits,  as  at  1  1  2  2  3  3  4  4,  the  first  three  be- 

ing operated  by  a  common  battery  at  E  and 
the  latter  by  a  battery  at  G. 

The  astronomical  clock  A  is  in  circuit  with 
the  marking-instrument  of  the  chronograph  70 
by  means  of  the  parts  111,  there  being  a 

switch  at  a  and  binding- posts  at  a2  a3,  to- 
gether with  a  key  a'  in  a  cross -circuit  lx, 

adapted  to  short-circuit  or  cut  out  the  clock 
A.  The  switch  a  being  closed,  it  will  be  seeu  75 
that  the  impulse  from  the  clock  A  will  be 
transmitted  to  the  chronograph  in  an  obvi- 

ous manner. 

The  mean-time  clock  B  is  by  means  of  the 
circuit  2  2  2  also  connected  with  the  mark-  80 
ing-instrument  of  the  chronograph,  there  be- 

ing a  cut-out  or  short-circuit  key  at  b' '.  The wires  of  the  circuit  2  2  2  are  fastened  to  the 

binding-posts  &2  b3.  The  clock  B  being  in  op- 
eration, its  impulses  will  be  indicated  by  the  85 

marking-instrument  at  D2 of  the  chronograph. 
Both  the  clocks  A.  and  J3  being1  in  operation, 
their  impulses  will  be  both  indicated  at  the 
same  point.  If  their  impulses  are  synchro- 

nous, but  one  mark  will  be  made  for  each  im-  90 
pulse;  but  if  they  are  not,  each  clock  will  ex- 

hibit its  indications  separately  from  those  of 
the  other,  and  in  this  way  a  comparison  can 
be  readily  made. 

The  transmitting-clock  C  contains  mechan-  95 
ism  substantially  similar  to  that  shown  and 
described  in  my  earlier  patent,  No.  287,015, 
dated  October  23,  1883,  said  mechanism  com- 

prising two  sets  of  devices  for  making  and 
breaking  an  electric  circuit,  one  set  having  100 
in  circuit  the  parts  44  4  and  the  other  the 

parts  4  4  4X,  there  being  a  common  battery  G 
and  repeater  F.  The  first  set  of  make-and- 
break  devices  in  the  clock  is  utilized  to  trans- 
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rait  certain  predetermined  impulses  or  pre- 
liminary time- signals,  and  the  second  set 

transmits  a  final  signal  to  or  electric  impulse, 
such  asl  employ  for  synchronizing  clocks  at  a 

S  distance  from  the  transmitting-clock  C,  allof 
which  will  be  fully  understood  by  a  reference 
to  the  aforesaid  patent;  but  I  do  not  wish 
the  present  invention  to  be  in  all  respects 
limited  to  devices  exactly  similar  to  those  in 

10  that  patent  for  that  purpose.  By  turning  the 
switch  c  to  the  left  a  current  from  battery  G 

passes  through  the  circuit  having  parts  4-14 
and  through  the  repeater  to  the  preliminary 
signaling  devices.  By  turning  it  to  the  right 

15  it  passes  through  the  circuit  having  the  parts 

4  4  4*  and  the  final  signaling  or  synchroniz- 
ing or  controlling  device. 

The  relay  or  repeater  F  has  two  points//'. 
The  point /is  adapted  to  close  the  above-men- 

20  tioned  circuit  33  through  the  battery  E,  it  be- 
ing a  circuit  also  including  the  marking-in- 

strument of  the  chronograph  at   D  and  hav- 
ing the  terminals  of  its  wires  secured  to  the 

binding-posts  e2  c3.     If  the  switch  c  be  closed, 
25  the  impulse  of  the  transmitting-clock  C  will 

be  indicated  by  the  motion  of  the  repeating- 
lever  F  closing  the  contacts  at  /,  and  if  the 

switch  at  e'  be  closed  the  said  impulse  of  the 
transmitting-clock  will  be  also  indicated  by 

30  the  marking-instrument  at  P.     By  means  of 
the  devices  arranged  in  this  way,  or  one  sub- 

stantially similar  thereto,  it  will  be  seen  that 
an  accurate  visual  comparison  can  be  made 
between  the  clocks  A,  15,  and  C,  two  or  more. 

35  Ordinarily  in  practice  a  comparison  is  first 
made  of  the  clocks  A  B,  the  astronomical  clock, 

and  the  mean-time  clock  for  the  purpose  of 
ascertaining  the  error  of  the  latter  at  the  time 

of  the  comparison,  the  mean-time  clock  B  be- 
40  ing  allowed   to   remain  unchanged  or  uncor- 

rected, although   its  daily  and  other  varia- 
tions are  carefully  noted.     Then    after   the 

comparison  of  these  has  been  completed  by 
means  of   t lie  chronograph  the  mean -time 

45  clock  Baud  the  transmitting-clock  C  are  simi- 
larly compared,  the  circuit  2  2  2  being  closed 

for  the  one  and  the  circuits  3  3  3-and  4  4  4  for 
the  other.     If  as  a  result  of  said  comparison 
it  is  ascertained  that  the  transmitting-clock 

50  C  is  slightly  out  of  the  true  time,  it  is  acceler- 
ated to  such  an  extent  as  to  advance  it  to  the 

proper  point,  it  and  the  mean-time  clock  B 
still  remaining  in   circuit  with   the  chrono- 

graph, which  latter  indicates  the  acceleration. 
5  On  the  other  hand,  if  the  clock  C  is  too  fast 

it  is  retarded  until  the  chronograph  indicates 
that  it  is  at  the  proper  point  in  relation  to  the 
mean-time  clock  15. 

Suppose  now  that  the  transmitting-clock C 
:>  has  been  so  changed  as  to  indicate  absolutely 

correct   lime,  I  will  describe  the  manner  of 
transmitting  by  it  electric  impulses  which  can 

i>e  utilized  lo  convey-  a  program  of  signals  or 
to   control,  regulate,  or  synchronize  distant 

eLoofcs.     The  point  at  /'  of  the  relay  or  re- 
peater F,  above  referred  to,  is  in  a  circuit  11 

11  with  a  local  battery  at  II,  there  being  in 

this  circuit  11  an  electric  magnet  I5  of  a  multi- 
ple-pointed repeater  I.  At  h  there  is  a  switch 

whereby  this  local  circuit  11  can  be  opened  or  70 
closed,  as  desired.  The  relay  or  repeater  at  I 
can  be  provided  with  as  many  points  as  there 
are  main  lines  from  which  it  is  desired  to 

transmit  the  impulses  for  signaling,  correct- 
ing, synchronizing,  or  other  purposes.  As  75 

showu,  the  relay7  or  repeater  has  three  con- 
tact-arms i  i'  i2with  three  contacts-points  j  j' 

j*.  Each  has  an  earth  connection  j3  j4  j5  and 
is  in  a  main-line  circuit,  one  indicated  by  5  5 
5,  another  by  G  G  G,  and  a  third  by  7  7  7.  80 

For  the  purposeof  illustrating  and  describ- 
ing some  of  the  various  uses  to  which  the  in- 

vention can  be  applied,  let  it  be  supposed  that 
the  circuit  5  5  5  is  oneextendingoutfrom  the 

observatory-station  for  the  sole  purpose  of  op-  85 
erating,  controlling,  regulating,  or  synchro- 

nizing clocks  or  for  transmitting  time-sig- 
nals, that  the  circuit  G  G  G  extends  out  from 

the  said  station  for  the  purpose  of  transmit- 
ting signals  along  the  line  of  one  or  more  rail-  90 

ways  and  for  operating,  controlling,  or  syn- 
chronizing the  clocks  thereon,  and  that  the 

circuit  7  7  7  extends  out  from  the  said  station 

for  the  purpose  of  transmitting  similar  sig- 
nals and  for  regulatiug  and  controlling  clocks  95 

along  the  line  of  a  telegraph  company  extend- 
ing to  distant  points,  at  each  of  which  it  is  de- 

sired to  take  from  the  said  main  line  the  sig- 
nals or  correcting  or  synchronizing  impulses. 

As  just  said,  the  main  line  or  circuit  G  G  6  is  100 
indicated  as  passing  out  from  the  observa- 

tory-station to  a  series  of  railroad-stations. 
The  latter  are  generally  indicated  in  Fig.  7  by 

O'  P',  there  being  for  this  circuit  a  battery  at 
R  at  some  point  distant  from  the  observatory-  105 
station — that  is  to  say7,  the  circuit  G  G  6  may7 
be  regarded  as  one  of  the  main  telegraph- 
lines  now  in  use  by  railroads.     It  is  provided 

with  one  or  more  switches,  such  as  at  r3,  by7 
which  the  main  line  can  be  connected  to  the  nc 

ground,  as  at  ?'5,  outside  of  the  observatory7,  or 
can  be  connected,  as  atr4,  to  an  observatory7 
branch.     As  aforesaid,  the  said  branch  is  in 
the  observatory-station  connected  to  the  arm 

i'  of  the  relay  or  repeater  I,  the  correspond-  115 
ing  contact  j'  running  to  earth.     This  line  6  G 
at  the  railroad-station  O'  passes  through  the 
electro -magnet  of  a  main -line  relay  or  re- 

peater at  I',  adapted  to  close  oue  or  more  lo- 
cal circuits.     In  Figs.  G  and  7  two  are  shown,   120 

one  at  12  12,  including  battery  R' and  sounder 
R2,  and  the  other  at  12a  12a,  including  battery 
Rs  and  clock  Q,  both  including  the  switch  r 
and   the   armature   of   relay7  or  repeater  I'. 
When  switch  r  is  at  r',  the  circuit  through   125 
the  sounder  is  closed  and  the  clock  cut  out. 

When  at  /,2,  the  clock  is  in  circuit  and  the 
sounder  out.     As  generally  a  relatively-low 
electro-motive  force  is  required  to  operate  the  ■ 
sounder,  the  battery  R'  is  made  weaker  than   130 
the  battery  R8,  the  latter  having  a  higher  elec- 

tro-motive force  for  the  purposeof  powerfully7 
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affecting  the  time -signaling  apparatus  and 
also,  if  desired,  openingand  closing  secondary 
local  circuits.  At  the  station  P'  there  is  an 
arrangement  of  apparatus  similar  to  that  at 

5  O',  and  of  such  stations  there  may  be  as  many 
as  may  be  desired.  Now  at  a  predetermined 
time — say  three  or  four  minutes  before  it  is 
expected  to  receive  the  time-signal  or  the  pro- 

gram of  signals   or  a  clock  -  controlling  or 
10  other  impulse  from  the  observatory-station — 

the  operator  in  the  station  at  O'  moves  the 
.switch  ?-3  from  point  r5  to  point  r4.  At  the 
proper  time  thereafter  the  operator  in  the  ob- 

servatory places  the  switch  c  in  the  prelimi- 
15  nary  signal-circuit  of  transmitting-clock  C, 

the  preliminary  signal  impulses  are  through 
relay  or  repeater  F  felt  in  circuit  11  through 
the  relay  or  repeater  I  in  circuit  6  6,  and 

through  the  relay  or  repeater  I'  in  circuit  12 
20  12,  where  they  are  indicated  to  the  operator 

by  the  sounder  R2,  switch  r  r  being  at  this 
time  on  the  point  r'.  After  the  preliminary 
signal  or  signals  have  been  transmitted  the 
operator  in  the  observatory  moves  switch  c 

25  to  the  point  at  4*  and  the  operator  at  station 
O'  moves  the  switch  r  to  point  ?-2.  Thereby 
the  mechanism  in  the  observatory  is  adjusted 
to  send  out  the  final  impulse,  and  the  circuit 
at  the  station  is  arranged  to  pass  its  impulse 

30  through  the  clock  Q,  the  sounder  being  cut 
out.  After  switches  c  and  rare  thus  adjusted 
the  next  electric  impulse  caused  through  the 
last-described  series  of  circuits  results  in  set- 

ting the  hands  of  the  clock  at  Q  to  the  pre- 
35  determined  point,  it  being  for  the  present  sup- 

posed that  this  clock  is  adapted  for  this  pur- 
pose. Simultaneously  the  clocks  at  station 

P  and  at  all  others  along  the  railway  telegraph- 
line  are  affected  similarly,  the  various  opera- 

40  tors  adjusting  properly  their  switches?'.  Af- 
ter the  final  signaling  or  the  synchronizing 

has  been  accomplished  the  switch  at  r  is  moved 

to  point  r'  and  that  at  ?-3  to  point  r5,  where- 
upon the  telegraph-line  is  in  a  normal  condi- 

45  tiou  for  ordinary  work. 
In  the  observatory  there  is  an  indicator  at 

R3  in  circuit  6  6,  which  manifests  to  the  at- 
tendant there  whether  or  not  the  line  is  re- 

ceiving the  signals  sent  out. 
50  Referring  now  to  the  circuit  5  5  5,  which,  as 

above  said,  is  intended  solely  for  time-signal- 
ing or  for  actuating  or  regulating  clocks  di- 

rectly from  the  observatory  or  transmitting 
station,  it  will  be  seen  that  said  circuit  either 

55  actually  or  possiblj7  includes  the  earth  con- 
nection js,  contacts  j  i,  switch  at  k,  and  pole- 

changing  switch  at  L  and  battery  K,  a  galva- 
nometer M  and  polarized  relay  N ,  a  switch  at 

?i15,  all  within  the  observatory  or  central  trans- 
60  mitting  station,  and  then  the  outgoing  line- 

wire  5  5,  extending  to  the  sub-stations  O  and  P, 
<fec, there  being  at  each  of  the  latter  a  polarized 

relay  N',  the  stations  being  indefinite  in  num- 
ber and  the  main  line  ultimately  terminating 

65  in  earth,  as  shown  at  E2.  The  switch  at  m 
cuts  out  or  in  the  galvanometer  M.    The  po- 

larized relay  X  opens  or  closes  a  local  circuit 

8  8,  including  a  small  battery  at  n',  a  switch 
n3,  armature  a2,  and  a  bell,  clock,  or  indica- 
tor N*.  70 

At  each  of  the  distant  stations  O  P,  &c,  I 
prefer  to  have  substantially  the  same  appa- 

ratus. The  armature  ?i4  of  the  polarized  re- 
lay N'  closes  local  circuit  9  9,  having  battery 

n5,  magnet  of  relay  or  repeater  Q,  and  switch  75 
53.  Arms  q  of  repeater  Q  close  the  circuits 
10  10  10a  10a,  <fcc,  each  including  a  signaling 
or  clock  controlling,  actuating,  or  synchoniz- 
ing  mechanism. 

The  clocks  adapted  to  be  synchronized  are  80 

shown  at  Q'  Q2,  each  with  its  independent 
circuit;  but  there  may  be  variation  both  as 
to  the  signal-receiviug  devices  and  as  to  the 
number  in  a  circuit.     Now  if  it  be  supposed 

that  the  switches  h  k  ?i15  q3  are  all  closed,  it  85 
will  be  seen  that  an  impulse  in  circuit  4  4  will 
(through  relays  or  repeaters  F,  I,  N\  and  Q) 
be  experienced  in  circuits  10  10a,  which  can 
be  indicated  by  signal-receiving  apparatus  or 
utilized  to  synchronize  or  otherwise  to  test  90 

the  clocks  Q'  Q2.    "When  a  circuit  of  the  char- acter of  this  at  0  5  and  its  indicating  devices 
are  connected  with  such  a  clock  as  that  at  C, 
the  switch  k  is  not  closed  until  after  the  pre- 

liminary signals  have  been  given,  (in  cases  95 
where  they  are  employed;)  but  as  soon  as  the 
swifch  C  is  moved  to  contact  at  4X  the  switch 
k  is  closed,  so  that  the  final  impulse  in  the 

circuit  4  4  4X  is  experienced  in  the  outgoing 
circuit  5  5.     When  so  arranged,  it  is  impossi-  100 
ble  to  impart  to  the  clocks  Q'  Q2  accidental 
impulse. From  the  above  it  will  be  seen  that  with 
my  system  I  can  from  one  and  the  same  cen- 

tral transmitting  or  observatory  station  oper-  105 
ate  several  circuits  differing  materially  from 
each  other  in  their  purpose  and  connections. 

Still  referring  to  the  circuit  5  5  and  the 
parts  thereon,  I  will  describe  the  method  I 
have  devised  for  testing.  Experience  shows  no 
that  it  is  frequently  necessary  to  test  a  cir- 

cuit such  as  this  for  the  purpose  of  ascertain- 
ing whether  there  is  any  undue  leakage  or 

any  complete  break  and  also  to  locate  a  place 
of  leakage  or  break  if  one  is  found  to  exist.  115 
I  prefer  to  locate  the  principal  portion  of  the 
essential  parts  of  the  testing  apparatus  in  the 
observatory  or  central  transmitting  station; 
but  that  is  not  necessary. 

Referring  to  Figs.  6  and  7,  it  will  be  seen  120 

that  the  "four-point "or pole-changing  switch 
L  is  in  such  position  as  to  turn  a  positive  or 
"direct"   current   from   battery  K  to   line. 
Under  such  circumstances  the  armatures  w2n4 

of  the  polarized  relays  N  N'  are  drawn  toward  1 25 
the  north  poles  n  of  the  permanent  magnets 
constituting  part  of  the  said  relays,  and  the 
armaturesn4atthe  distant  stations  arebrought 
against  the  contacts  which  close  the  local  cir- 

cuits 9 — that  is  to  say,  when  a  direct  current  130 
is  thrown  to  line  5  from  batteiy  K  the  clock - 

1  circuits  will  be  closed,  and  this  is  the  case 
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when,  the  parts  are  being  operated  from  the 
transmitting-clock  C  in  the  way  above  de- 
scribed. 

At  some  time  when  the  line  5  is  idle  the 
5  testing  is  accomplished  as  follows:  First  the 

the  pole-changing  switch  L  is  shifted,  throw- 
ing a  reverse  current  to  line.  This  instantly 

throws  the  armature-levers  n-  ?i4  toward  the 
south  poles  s  of  the  permanent  magnets  and 

io  away  from  the  contacts  that  close  the  clock- 
circuits,  so  that  the  latter  will  not  be  affected. 
Then  the  switch  m  is  opened,  which  throws 
the  galvanometer  M  into  circuit.  If  the  lat- 

ter indicates  the  normal  amount  of   resist- 
15  ance,  it  may  ordinarily  be  presumed  that  the 

circuit  is  in  proper  working  order;  but  if 
from  these  indications  or  from  any  other 
source  of  knowledge  a  leakage  or  a  break 
should  be  found  to  exist,  the  place  can  be  as- 

20  certained  as  follows:  At  one  of  the  series  of 

stations  O  P,  &c,  the  switch  q3  is  opened, 
preventing  any  liability  of  the  clocks  at  that 
station  being  affected  by  the  following  ma- 

nipulations.    Then  at  that  station  the  ter- 
25  minals  of  the  electro-magnets  of  the  polar- 

ized relay  are  reversed  either  by  changing 
the  wires  in  the  binding-posts  or  by  a  revers- 
ing-switch,  as  at  L'.  The  result  of  this  is  to 
draw  the  armature  n4  toward  the  north  pole 

30  of  the  permanent  magnet — that  is,  draw  it  in 
the  same  direction  that  it  is  drawn  when  the 

clocks  are  to  be  affected — because,  although 
a  reverse  current  is  to  line,  it  is  traversing 
the  coils  in  this  particular  station  in  a  direc- 

35  tion  opposite  to  that  in  which  itis  traversing 
those  in  the  other  stations  of  the  series. 
Therefore  the  armatures  of  all  the  other  re- 

lays will  remain  away  from  their  local-cir- 
cuit contacts  and  their  clocks  are  safe.     The 

40  clock  in  the  station  that  is  being  tested  is 
safe  by  reason  of  the  opening  of  the  switch 
q\  above  mentioned.  Suppose  that  the  first 
station  tested  is  the  middle  one  of  the  series. 
If  after  the  above  acts  have  been  performed 

45  it  is  seen  that  the  armature  n4  at  that  station 
moves  toward  its  contact,  it  is  proven  that 
there  is  no  trouble  on  the  line  between  that 
station  and  the  battery.  Thereupon  the  wire 
terminals  are  replaced  or   the  switch  1/  is 

50  put  back  to  its  normal  position,  the  armature 
n4  instantly  leaving  its  contact  and  resting 
against  the  south  pole  s,  and  the  switch  qs  is 
again  closed.  Then  the  one  testing  the  line 
goes  to  the  next  or  some  other  station  more 

55  remote  from  the  battery  and  repeats  this  se- 
ries of  steps.  The  tests  are  continued  until 

the  faulty  point  is  discovered.  In  the  mean- 
time each  and  all  the  clocks  have  been  con- 

tinued in  their  normal    movement  without 
jc  any  interference  of  the  electric  impulse  sent 

over  the  main  line. 

By  means  of  the  bell  or  indicator  at  N2,  bat- 
tery 11',  and  the  other  part  in  circuit  8  8  in 

1  lie  observatory  or  transmitting  station  the  at- 
65  teudant  there  can  be  informed  as  to  when  the 

local  circuit  is  being  closed  and  opened  when 
the  reverse  currents  from  battery  K  is  in  line. 

It  will  be  seen  that  the  relays  or  repeaters 

at  Q  are  of  the  nature  of  "  main-line  "  repeat- 
ers— that  is  to  say,  provided  with  electro-mag-  70 

nets  of  one  polarity — although  they  are  not  ar- 
ranged directly  in  the  main  line,  and,  further, 

that  they  are  operated  by  the  polarized  repeater 
or  relay  which  is  in  the  main  line.  Some  of  the 
ends  which  I  attain  can  be  reached  if  relays  75 

or  repeaters  differing  from  that  atN'andat  Q 
be  used,  although  I  prefer  the  devices  shown. 
Of  course  it  will  be  seen  that  a  circuit  such 
as  that  at  5  5  can,  when  not  being  used  to 
affect  time-signal-receiving  instruments,  be  80 
utilized  for  other  purposes  than  testing  if  a 
current  of  one  polarity  is  used  for  time-sig-. 
naling  and  one  of  opposite  polarity  be  used 
for  the  other  operations. 

Another  advantage  incident  to  the  use  of  85 
a  current-changing  switch,  as  at  L,  in  connec- 

tion with  polarized'  relajTs  at  the  receiving- 
stations,  lies  in* the  fact  that  after  the  circuit 
has  been  used  for  the  desired  purpose  the 
battery  can  be  so  connected  to  the  line  that  90 
if  from  accident  or  inadvertence  the  switch 
h  n15  should  be  closed  a  current  sent  to  line 
would  not  influence  the  clocks  or  receiving- 
instruments,  as  it  would  throw  the  armatures 
n*  away  from  their  local  contacts.     The  third  95 
main  line  7  7  passing  out  from  the  observa- 

tory-station maj''  be  regarded  as  one  of  the 
long  lines  now  used  for  telegraphing.     It  is 
shown  in  Fig.  7  as  extending  from  the  observ- 

atory-station first  to  the  central  office  S4  of  a  100 
city  or  important  center.    At  such  main  office 
the  branch  which  extends  to  the  observatory 

can  be  connected  with  the  main-line  battery  R4 
by  means  of  a  switch  at  r°.  When  this  switch  is 
turned  to  the  contact  at  rT,  the  observatory  105 
end  of  the  line  is  cut  off  and  the  wire  at  the 

telegraph -station  is  grounded  through  the 
branch  7a.    The  circuit  7  7  includes  the  main- 

line relay  I2,  adapted  to  close  the  local  circuit 
13  13,  including  a  sounder  R5  and  having  a  no 
switch  r,  adapted  to  be  put  to  either  point  r' 

or  r2. 
There  is  a  clock  shown  at  Q4  for  the  con- 

venience of  the  central  telegraph -station. 
This  local  circuit,  together  with  the  clock  115 
branch  13%  the  sounder,  the  battery  R',  the 
relay,  and  the  main  line  7  7,  is  substantially 
similar  to  those  in  railway  telegraph-station 
O',  above  described;  and  in  a  similar  mari- 

ner the  operator  at  this  station  by  means  of  120 
a  switch  ?''  can  get  signals  from  the  observa- 

tory, and  by  means  of  his  switch  at  r  can 
pass  electrical  impulses  through  the  circuit 
13  13a,  including  the  clock  Q4. 

As  it  is  desired  to  transmit,  to  numerous  125 
points  throughout  the  city  or  region  around 
this  central  telegraph-station,  to  accomplish 
this  I  put  in  the  branch  13a  of  the  local  cir- 

cuit and  multiple  relay  or  repeater.  That 
shown  at  I3  has  two  points  j6f,  against  which  130 
the  arms  ^:i  e*  can  impinge.  From  the  relay 
or  repeater  arm  P  there  passes  a  circuit  (indi- 

cated generally  by  14 14)  comprising  a  switch 
k,  a  pole-changing  switch  L,  a  batterv  K.  a 
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galvanometer  M,  a  polarized  relay  N,  a  bell 
N2,  a  switch  ns,  and  other  parts  similar  to  those 
above  described  as  being  included  within  the 
observatory-station,  and  there  being  in  addi- 

5  tion  thereto  a  switch  at  n6,  for  a  purpose  to  be 
described.  The  circuit  14 14,  after  passing  out 
from  its  central  station,  extends  out  through 
more  or  less  of  the  city  to  one  and  another  of 
a  series  of  clock-stations,  as  illustrated  at  Q2 

io  O3,  and  fiually  to  earth.  The  clock-station  at 
O2  is  substantially  similar  to  that  above  de- 

scribed and  shown  at  O,  and  the  parts  thereof 
need  not  be  here  again  described  in  detail. 
The  other  arm  of  the  relay  or  repeater  at  I3 

15  forms  part  of  a  circuit  15 15,which  when  closed 

includes  a  battery  at  RK,  the  battery  being 
grounded  on  one  side.  This  circuit  15  15  ex- 

tends out  directly  from  the  central  or  trans- 
mittingstation  under  ordinary  circumstances, 

20  it  also  passing  out  to  one  or  another  of  a  se- 
ries of  clock-stations,  each  of  which  is  pro- 

vided with  a  polarized  relay,  a  local  circuit, 
a  multiple  repeater,  and  one  or  more  clock- 
circuits,  as  shown  at  O. 

25  By  means  of  the  polarized  relay  the  bat- 

tery K  and  the  pole-changing  switch'  L  of  the 
central  telegraph-station,  now  being  described 
and  above  referred  to.it  will  be  seen  that  the 
circuit  14 14  can  be  tested  in  the  manner  above 

30  set  forth. 
In  order  to  test  the  circuit  15  15  by  means 

of  the  same  apparatus  and  to  avoid  the  neces- 
sity of  duplicating  them,  I  employ  a  branch 

circuit,  as  shown  at  15%  which  is  adapted  to 
35  be  connected  with  the  battery  K,  the  galva- 

nometer, and  the  polarized  relay,  there  being 
a  switch  at  n7  for  cutting  out  the  battery  R6, 
if  necessary,  the  circuit  14  14  being  cut  out 

by  the  switch  at  n6.    The  parts  being  properly 
40  related,  it  will  be  seen  that  the  above-described 

testing-signals  can  be  as  readily  sent  over  line 
15  15  as  over  line  14  14. 

Although  only  two  clock-circuits  are  illus- 
trated as  extending  from  this  station,  it  will 

45  be  understood  that  any  desired  number  of 
them  may  be  used,  it  being  only  necessary  to 

vary  the  multiple  repeater  at  I3  in  such  way as  to  accommodate  all  of  the  lines  desired  or 
to  employ  the  system  of  repetition  herein  set 

50  forth  by  means  of  a  local  circuit  of  sufficient 
strength  to  operate  a  number  of  repeaters. 

Considering  further  the  circuit  7  7,  which, 
as  above  said,  may  be  regarded  as  a  telegraph- 
line  largely  in  use,  I  have  indicated  at  S5  by 

55  dotted  lines  another  such  station,  which,  how- 
ever, maybe  regarded  as  including  parts  sub- 

stantially similar  to  those  just  above  described 
at  the  station  at  S4. 

At  the  next  station  S6  on  the  main,  line  7  7 
60  another  plan  of  distributing  signals  is  illus- 

trated. The  station  S6isan  ordinary  central 
telegraph -station,  such  as  is  found  in  the 
larger  cities,  the  essential  parts  of  which  are 
shown,  comprising  those  which  have  been  in- 

'65  dicated  in  describing  the  station  at  O'  and  at 
S4;  but  in  this  case  none  of  the  apparatus  es? 

pecially  intended  for  distributing  the  time- 
signals  or  for  testing  the  signaling  apparatus 
is  situated  at  the  central  station.  It  is  in  a 

separate  station  O4  at  a  distance  from  the  70 
main  telegraph -station  S6,  being  connected 
therewith  by  means  of  a  circuit  16  16.  This 
circuit  is  closed  by  repeater  I4  at  the  telegraph- office. 

A  time-signal  received  at  the  telegraph-of-  75 
fice  S6  over  the  main  line  7  7  will  be  trans- 

mitted to  the  repeater  I3  in  the  central  time- 
station  O4.     From  this  repeater  it  is  taken 
into  a  local  circuit  3  7,  which,  with  the  excep- 

tion of  its  lacking  a  telegraph-sounder,  is  sub-  80 
stantially  similar  to  that  shown  in  the  com- 

bined telegraph  and  time  station's4,  and  from this  circuit  17  17  it  is  transmitted  in  various 

directions — as,  for  instance,  to.  the  receiving- 
stations"  O5  O6 — by  apparatus  substantially  85 
similar -to  that  in  the  station  atS4,  thistrans- 
mitting-station  O4  also  having  a  testing  appa- ratus located  thereiu. 

I  will  here  describe  more  in  detail  the  mech- 
anism which  is  attached  to  each  of  such  clocks,  90 

as  those  at  O' Dereference  being  had  to  Figs. 
1  to  5.     The  train  of  wheels,  the  arbors,  and 
other  parts  constituting  the  mechanism  of 

each  clock  proper  are  indicated  at  A2,  these 
as  a  whole   being   substantially  similar  to  95 
clock  mechanisms   now  in    use.     The  hour- 
hand  is  indicated  by  A3,  the  minute-hand  by 
A4,  and  the  seconds-hand  by  A5.     The  hour- 
hand  and  the  minute-hand  are  mounted  upon 
the  same  axis,  and  there  is  a  dial-train  of  gear-  100 
ing  which  connects  the  arbors  of  the  several 
hands  in  such  way  that  any  rotation  or  part 
of   rotation   of    one  is    transmitted  to   the 
other.     The  hands  are   so  supported   upon 
their  arbors,  respectively,  that  they  can  be  105 
turned  irrespectively  thereof  if  sufficient  force 
be  applied. 

A6  represents   a  loop  surrounding  the  ar- 
bors of  the  hour  and  minute  hands,  and  A7 

one  around  the  arbor  of  the  seconds-hand,  no 

These  loops  are  joined  by  a  bar  a6,  and  above 
that  at  A7  there  projects  a  bar  a7.     The  lat- 

ter is  slotted  at  as  and  in  the  slot  fits  a  set- 
screw  a9.     Below  the  loop  A6  there  is  an  ex- 

tension aw  fitted  into  a  guide  a14,  which,  to-  115 
gether  with  the  slotted  bar  a7  and  set-screw 
a?  holds  all  of  the  parts  last  described  in 
proper  position  in  relation  to  the  arbor.  At  the 
upper  end  the  bar  a7  is  slotted   or  forked,  as 
shown  at  a11,   and  at  A9  there  is  a  spring  120 
which  bears  against  the  bar  a7  in  such  way 
as  to  always*  tend*to  force  it  upward. 

B3  indicates  an  electro-magnet,  the  two 
parts  of  which  are  horizontal  and  situated  on 
lines  at  right  angles  to  the  face  of  the  clock.  125 
The  armature  B4  lies  behind  the  electro- 

magnet, it  being  secured  to  a  bell-crank  le- 
ver B5,  pivoted  atb5  to  the  clock-frame.  The 

longer  arm  of  this  lever  ¥'  extends  forward 
and  is  passed  through  the  forked  part  a11  of  130 
the  sliding  parts  a6  a7  A6  A7.  When  the  elec- 

tro-magnet B3  is  energized,  the  armature  B4 
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is  drawn  forward  and  the  arm  o6  is  thrust 
downward,  it  carrying  with  it  the  last  said 
sliding  parts. 

On  the  arbor  of  the  seconds-hand  there  is 
5  a  heart-shaped  cam  a15,  and  on  the  arbor  of 

the  hour-hand  A8  there  is  a  disk  b*  with  a 
circular  outline,  except  where  a  section  b5  of 
a  few  degrees  is  removed.     The  bar  a?  has  at 
its  lower  end  a  cam  projection  b6,  and  the 

r©  bar  a6  has  a  more  or  less  similar  projection 
V.    The  part  o6  lies  in  the  plane  of  the  cam 
a15  and  the  part  o7  in  the  plane  of  the  muti- 

lated disk  at  b4. 
It  will  be  seen  that  during  a  period  of  a 

15  few  moments  in  each  day — namely,  that  pe- 
riod when  the  mutilated  part  of  the  disk  o4 

lies  below  the  cam  6' — it  is  possible  for  the 
above-described  sliding  devices  to   descend 
far  enough  to  have  the  said   cam  o7  engage 

20  with  the  inward-extending  edges  of   the  re- 
cessed part  of  the  disk  and  to  have  the  cam 

at  fe6  engage  with  the  edges  of  the  recess  in 
the  cam  a5,  and  that  when  such  motion  oc- 

curs the  cams  o6  and  b7  will  act  to  turn  the 
25  seconds-hand   to  a  predetermined  point  and 

also  turn  the  hour-hand    b}'  engaging  with 
the  inclined  edges  of  the  disk  b4and  through 
the  dial-train  move  the  minute-hand. 

It  will  be  seen  that  the  push-bar  above  de- 
30  scribed  reciprocates  rectilineally  andon  lines 

radial  to  the  arbors  of  the  hands  A4  A5.  This 
arrangement  of  the  push-bar  is  superior  to 
the  one  shown  in  my  earlier  patent  above 
mentioned,  wherein   it  is  pivoted   and  rocks 

35  about  its  pivot,  especially  when  it  is  com- 
bined with  a  stop-disk,  as  at  b\  When  the 

push-bar  is  arranged  to  rock  around  a  center, 
it  cannot  be  made  to  move  radially  to  the 
axis  of  the  arbor,  and  there  is  not  that  pre- 

40  cision  of  adjustment  of  the  hands  which  is 
attainable  when  the  bar  moves  rectilineally 
and  radially. 

While  for  the  purpose  of  making  the  whole 
system  understood  the  signal-receivingclocks 

45  and  the  devices  for  testing  the  circuits  are 
shown  and  described,  I  do  not  herein  claim 
these,  having  made  them,  respectively,  the 
subjects  of  applications,  Serial  Nos.  377,023 
and  377,024,  filed  January  7,  1891;  nor  do  I 

50  herein  make  claim  for  the  improvements  in 
the  art  of  transmitting  and  receiving  time- 
signals,  having  presented -such  claims  in  an- 

other application,  Serial  No.  404,760,  filed  Sep- 
tember 4,  1891,  as  a  division  of  the  present. 

55  I  herein  refer  to  a  "  main  line  "  and  also  to 
"local  circuits,". and  mean  to  be  understood 
much  in  the  ordinary  sense.  The  main  line 
here  is  the  initial  or  governing  line,  receiv- 

ing electric  impulses   in    the   first   instance 
60  and  through  the  repeaters  transmitting  it  to 

the  local  circuits.  Of  course  these  terms  are 
somewhat  relative,  and  are  not  to  be  consid- 

ered as  referring  to  the  magnitude  of  a  sec- 
ondary circuit  or  the  number  of  devices  in- 

65  eluded  therein.  Thus  the  line  5  5  may  be  re- 
garded as  a  main  line  in  relation  to  the  ob- 

servatory apparatus  and  in  relation  to  appa- 

ratus at  such  clock-stations,  as  at  O  P,  and  a 
precisely-similar  line,  as  at  15  15,  may  be  re- 

garded as  a  local  circuit  in  relation  to  the  main  70 
line  7  7,  although  it  (line  15  15)  may  not  really 
be  of  greater  magnitude  than  the  line  5  5; 
but  in  relation  to  the  station  S4  and  theclock- 
stations  O2  O3  it  may  be  regarded  as  a  main 
line.  Again,  such  a  line  as  that  at  0  6  may  75 
both  begin  and  terminate  at  points  so  remote 
from  the  station  corresponding  to  the  ob- 

servatory -  station  illustrated  that  it  is  not 
practicable  to  connect  it  in  the  way  shown; 
but  in  such  case  the  observatory  branch  of  80 

line  6  6  to  the  left  of  poiutr4  can  be  connect- 
ed with  a  station — such  as  at  S4  S5  S6  of  some 

other  telegraph-line — by  devices  such  as  are 
shown  in  the  observatory-station,  and  in  such 
case,  while  the  railroad  telegraph-line  is  on  85 
the  one  hand  a  mainline  in  respect  to  the  va- 

rious circuits  opened  and  closed  by  it,  it  may 
be  considered  as  a  local  circuit  in  so  far  as  it 
is  in  turn  opened  and  closed  by  the  circuit  7 
7  or  its  equivalent.  90 

It  will  be  seen  that  time-signal-receiving 
devices  can  be  employed  in  carrying  out  niy 

system  differing  from  the  clocks  and  their  at- 
tachments herein  particularly  shown,  there 

being  at  the  present  time  other  well-known  95 
devices  which  can  be  used  as  equivalents  for 
these  herein  to  receive  time-signals,  they  be- 

ing telephone -bells,  electric  call-bells,  <fcc, 
depending  for  their  action  on  an  electric  im- 

pulse. 100 
I  herein  mention  "  telegraphic  or  telephonic 

circuits,"  "main-line  repeaters,"  and  "tele- 
graphic sounders,"  <fcc,  and  mean  to  be  un- 
derstood as  referring  to  the  eirenits  and  in-  ~ 

struments  ordinarily  used  in  telegraphing  or  105 
telephoning  during  the  greater  part  of  the 
day  for  purposes  of  correspondence  or  send- 

ing messages  from  point  to  point;  but  which, 
or  some  of  which,  I  utilize  during  short  inter- 

vals for  the  transmission  of  time-signals.  no 
It  will  be  seen  that  if  at  any  time  the  ap- 

paratus connecting  the  observatory  (or  the 
station  from  which  the  time-signals  are  trans- 

mitted) and  one  of  the  receiving- stations — 
such  as  that  at  O' or  S4 — should  be  outof  order,  115 
so  that  time-signals  could  not  be  received  at 
the  last  said  station  at  the  usual  moment,  the 
operator  at  said  station  can  nevertheless  syn- 

chronize,  regulate,  or  adjust  the  clocks  or 
time-signal  receiving  devices  at  the  other  sta-  1 20 
tions  along  the  line  by  means  of  his  key  W, 
ordinarily  used  for  telegraphing,  or  by  any 
other  suitable  device.    At  such  time  the  local 
circuits,  as  at  12%  the  sounders  therein,  and 
the  clocks  at  the  several  stations  can  be  treated  1 25 
in  the  same  way  as  they  can  when  use  is  made 
of  a  transmittiug-clock  similar  to  that  at  C. 
When  this  is  being  done  under  such  circum- 

stances, it  will  be  seen  that  such  a  station,  as 

that  at  O' or  S4,  is  to  be  considered  as  "a  time-  130 
signal-transmitting  station  adapted  to  be  con- 

nected to  the  main  line,"  as  I  herein  describe 
it,  and   that  it  contains  "time-signal 

mitting  apparatus." 
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What  I  claim  is — 
1.  In  a  time-signaling  system,  signal-trans- 

mitting devices  in  an  observatory  or  trans- 
mitting station,  a  telegraphic  or  telephonic 

5  main-line  circuit,  a  branch  circuit  adapted  to 
intermittingly  connect  the  said  signal-trans- 

mitting devices  with  the  main-line  circuit,  a 
receiving -station,  a  main-line  relay  or  re- 

peater in  *aid  main-line  circuit  at  said  receiv- 
io  ing-station,  a  local  circuit  opened  and  closed 

Ly  said  relay  or  repeater,  said  local  circuit 
having  two  loops  or  branches  with  a  battery 
in  each  loop,  a  sounder  or  equivalent  receiv- 

ing mechanism  in  one  of  said  loops,  a  clock 
15  or  time-signal-reeeiving  apparatus  in  the 

other  of  said  loops,  and  a  hand-switch  whereby 
the  local  circuit  can  be  closed  at  will  either 
through  the  said  clock  or  through  the  said 
sounder,  substantially  as  set  forth. 

20  -2.  In  a  time-signaling  system,  signal-trans- 
mitting devices  in  an  observatory  or  trans- 
mitting station,  a  telegraphic  or  telephonic 

main-line  circuit,  a  branch  circuit  adapted  to 
intermittingly  connect  the  said  signal-trans- 

25  mitting  devices  with  the  main-line  circuit,  a 
receiving-station,  a  main-line  relay  or  repeater 
in  said  main-line  circuit  at  said  receiving- 
station,  a  local  circuit  opened  and  closed  by 
said  relay  or  repeater  and  having  two  loops 

30  or  branches,  a  sounder  or  equivalent  receiv- 
ing apparatus  in  one  of  said  loops,  a  clock  or 

time-signal-receiving  apparatus  in  the  other 
of  said  loops,  a  hand-switch 'whereby  the  lo- 

cal circuit  can  be  closed  at  will  either  through 
35  the  said  clock  or  through  the  said  sounder, 

and  a  switch  or  equivalent  in  the  said  main- 
line circuit  and  distant  from  the  observatory 

or  transmitting  station  fordisconnectingsaid 
main  line  from  the  aforesaid  branch,  which 

40  extends  to  the  observatory  or  signal-transmit- 
ting station,  substantially  as  set  forth. 

,3.  In  a  time-signaling  system,  a  telegraphic 
or  telephonic  main-line  circuit,  devices  for  au- 

tomatically transmitting  time-signals  adapt- 
45  ed  to  be  connected  therewith,  a  series  of 

main-line  relays  or  repeaters  all  in  said  cir- 
cuit, a  series  of  telegraph  or  telephone  sta- 
tions respectively  containing  said  relays  or 

repeaters,  telegraph-signal-receiving  devices 
50  ir.  said  station,  a  primary  local  electric  cir- 

cuit at  each  of  said  stations  opened  and  closed 
by  one  of  said  relays  or  repeaters,  a  second 
repeater  in  said  primary  local  circuit,  one  or 
more  secondary  local  circuits  extending  out 

55  from  the  said  secondary  repeater,  and  one  or 
more  clocks  or  equivalents  in  said  secondary 
circuits,  substantially  as  set  forth. 

4.  In  atiuie-signalingsystem,thetelegraphic 
or  telephonic  main -line  circuit,  devices  for 

60  transmitting  time-signals  adapted  to  be  con- 
nected therewith,  a  series  of  main-line  relays 

or  repeaters  in  said  circuit,  .a  series  of  tele- 
graph or  telephone  stations  respectively  con- 

taining said  relays  or  repeaters,  a  primary 
65  local  circuit  closed  and  opened  by  each  of 

said  relays  or  repeaters,  a  second  repeater  in 
said  primary  local  circuit,  a  series  of  two  or 

more  successively-arranged  secondary  local 
electric  circuits  extending  from  the  aforesaid 

secondary  repeater,  and  each  secondary  cir-  70 
cuit,  except  the  last,  being  arranged  to  open 
and  close  a  succeeding  circuit,  and  one  or 
more  clocks  or  equivalents  in  the  said  series 
of  secondary  circuits,  substantially  as  set 
forth.  .       75 

5.  In  a  time-distributing  system,  a  receiv- 
ing-station having  a  series  of  two  or  more 

electric  circuits,  as  at  10  10  10a  10a,  one  or  more 
clocks  or  signal-receiving  devices  in  each  of 
said  circuits,  a  multiple  relay  or  repeater  80 

opening  and  closing  allot  said  circuits  simul- 
taneously, and  an  electric  circuit,  including 

said  multiple  relay  or  repeater  and  independ- 
ent of  the  aforesaid  circuit,  a  main  electric 

circuit,  as  at  5  5,  electro-magnetic  devices  in  85 
said  main  circuit  for  opening  and  closing  the 
aforesaid  relay  or  repeater  circuit,  and  auto- 

matic time-signal-transmitting  devices  at  a 
transmitting -station  and  which  open  and 
close  the  aforesaid  main  line,  substantially  as  90 
set  forth. 

6.  In  an  observatory  or 'time-signal-trans- 
mitting station,  an  automatic  time-signal 

transmitter,  a  primary  local  electric  circuit 
opened  and  closed  by  said  transmitter,  a  re-  95 
peater  in  said  circuit,  a  secondary  local  elec- 

tric circuit  opened  and  closed  by  the  said  re- 
peater, a  second  multiple  repeater  in  said 

secondary  circuit,  and  a  series  of  several  out- 
going main  lines  adapted  to  be  simultane-  100 

ously  opened  and  closed  by  said  multiple  re- 
peater, substantially  as  set  forth. 

7.  In  a  time-signaling  system,  an  automatic 
signal-transmitting  apparatus  in  an  observa- 

tory or  central  transmitting  station,  a  series  T05 
of  two  or  more  main  lines  extending  out  from 
the  said  station,  and  adapted  to  transmit 
time-signals  therefrom,  an  electro-magnetic 
indicator,  as  at  N2,  in  the  observatory  or  cen- 

tral station,  adapted  to  be  connected  to  said  no 
circuits,  whereby  the  observatory-attendant 
is  informed  of  the  transmission  of  the  signals 
over  said  circuits,  substantially  as  set  forth. 

8.  The  combination  of  the  clock  Q,  the  elec- 
tric circuit  12  12%  the  sounder  R2  or  equiva-  115 

lent  instrument  in  the  said  circuit  or  a  part 

thereof,  a  main  line,  as  at  6  6,  the  relay  or  re- 
peater I'  in  said  main  line,  and  the  time-signal- 

transmitting  apparatus  at  a  transmitting-sta- 
tion,  adapted  to  be  connected  by  the  main  120 

line  with  the  relay  or  repeater  I',  substan- 
tially as  set  forth. 

9.  The  combination  of  the  clock  Q,  the  cir- 
cuit 12a  12a  and  12  12,  the  sounder  R2,  the 

battery  R',  the  battery  R8,  the  switch  r,  a  125 
main  line,  as  at  6  6,  adapted  to  receive  time- 
signals,  and  the  relay  or  repeater  I'  in  the main  line,  substantially  as  set  forth. 

10.  The  combination  of  the  clock  Q,  the  cir- 
cuits 12  and  12a,  the  sounder  R2,  the  switch  130 

r,  a  main  line,  as  at  6  6,  the  relay  or  repeater 

I',  and  the  telegraphing-key  in  the  said  main- 
line circuit,  substantially  as  set  forth. 

11.  The  combination  of  the  clock  Q,  the 
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sounder  Ra,  the  circuit  12a  12"  through  the 
clock,  the  relay  or  repeater  I',  having  its  ar- 

mature adapted  to  open  and  close  the  circuit 
through  the  clock,  a  main-line  circuit  through 

5  the  relay  or  repeater, and  the  switch  for  open- 
ing the  circuit  through  the  clock,  substan- 

tially as  set  forth. 
12.  The  combination  of  the  clock  Q,  the 

sounder R2or  equivalent  instrument,  an  elec- 
io  trie  circuit  through  the  clock,  a  battery  R3 

therein,  the  electric  circuit  through  the 
sounder,  a  main  line,  as  at  G  G,  a  relay  or  re- 

peater, as  at  I',  in  said  main  line,  having  an 
armature  adapted  to  open  and  close  the  cir- 

15  cuit  through  the  clock,  and  the  switch  for  cut- 
ting out  the  clock,  substantially  as  set  forth. 

13.  The  combination  of  the  clock  Q,  the 
sounder  R2,  an  electric  circuit  through  the 
clock,  an  electric  circuit  through  the  sounder, 

20  a  main-line  circuit,  as  at  G  G,  and  a  relay  or 
repeater  I'  in  said  circuit,  adapted  to  open 
and  close  the  circuits  through  the  clock  and 
the  circuit  through  the  sounder,  substantially 
as  set  forth. 

25  - 14.  The  combination  of  the  clock  Q,  the 
sounder  R3,  the  electric  circuit  through  the 
clock,  the electriccircuitthroughthesouuder, 

the  relay  or  repeater  1',  adapted  to  opeu  and 
close  either  or  both  of  the  aforesaid  circuits, 

30  the  switch  r  for  opening  the  clock-circuit,  the 

time-signal-transmitting  devices  at  the  trans- 
mittinff-station,  a  main  line,  as  at  G  G,  run- 

ning through  the  said  relay  or  repeater  I' 
and  having  two  earth  connections,  one  at  the 
transmitting-station  and  one  outside  thereof,  35 
and  a  switch,  as  at  r3,  for  joining  the  main 
line  to  either  of  said  earth  connections,  sub- 

stantially as  set  forth. 
15.  The  combination   of    the  time-signal- 

transmitting  apparatus  in  the  observatory  or  40 
central  station,  including  a  multiple-pointed 
relay  or  repeater  I,  a  series  of   two  or  more 
main  electric  circuits,  as  at  5  5,  G  G,  7  7,  ex- 

tending from  said  multiple-pointed  relay  or 
repeater  I  out  from  the  observatory  or  trans-  45 
mitting  station,  a  time-signal-receiving  sta- 

tion, as  at  S4,  a  local  electric  circuit  at  the  said 
station,  a  multiple-pointed  relay  or  repeater 
in  the  said  local  circuit,  and  a  series  of  two 
or  more  electric  circuits  extending  out  from  50 
the  last  said   multiple-pointed   relay  or   re- 

peater to  a  series  of  clock-stations,  as  at  O- 
O3,  substantially  as  set  forth. 

In  testimony  whereof  I  affix  my  signature  in 
presence  of  two  witnesses. 

WILLIAM  F.  GARDNER. 

Witu  esses: 
Alex.  S.  Steuart, 
H.  II.  Bliss. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  Weston,  of 

Newark,  Essex  county,  New  Jersey,  have  in- 
vented a  n evv  and  useful  Improvement  i  n  Elee- 

5  trical  Indicating  Apparatus,  of  which  the  fol- 
lowing is  a  specification. 

The  principle  of  my  invention  is  as  follows: 
to  organize  an  instrumentality  which  under 
the  operation  of  electrical  impulses  will  cause 

io  vibrations  of  a  loop-conductor  in  a  field  of 
force  and  thereby  actuate  an  indicating  de- 

vice. I  embody  this  principle,  broadly,  in  a 
combination  which  includes  a  means  of  pro- 

ducing a  field  of  force,  a  loop-conductor  vi- 
15  brating  therein  on  the  passage  of  a  current 

through  said  conductor,  and  an.indicating de- 
vice actuated  by  said  conductor,  which  de- 

vice may  be  organized  to  show  the  number  of 
vibrations  of  the  conductor,  or  the  number  of 

20  electric  impulses  causing  said  vibrations,  or 
the  duration  of  time  intervals  between  suc- 

cessive impulses,  and  consequent  vibrations 
or  the  duration  of  the  said  impulses  and 
hence  of  the  vibrations.     An  indicating  de- 

25  vice  in  the  same  combination  which  shows 
simply  the  extent  of  movement  of  the  con- 

ductor is  not  herein  claimed,  inasmuch  as 
this  is  fully  set  forth  by  me  in  Letters  Pat- 

ent granted  to  me  November  6,  1888,  herein- 
30  after  referred  to,  and  to  other  Letters  Patent 

granted  to  me. 

*  In  my  present  application  I  show  and  de- 
scribe one  embodiment  of  my  said  invention, 

whereby  it  may  be  practically  operated  to 
35  produce  a  useful  and  beneficial  result- 

namely,  the  transmission  and  distribution  of 
time.  I  do  not,  however,  limit  it  to  that  spe- 

cific application,  because  it  is  adaptable  to 
many  other  useful   purposes,  and,  in  fact, 

40  wherever  electrical  impulses  are  to  be  trans- 
mitted at  one  part  of  a  circuit  to  actuate  an 

indicating  device  at  another  part — as,  for  ex- 
ample, in  telegraphing. 

In  the  accompanying  drawings,  Figure  1  is 
45  a  front  view  of  an  electric  clock  having  a  por- 

tion of  the  cover  or  face-plate  broken  away 
to  show  the  interior  construction.  Fig.  2  is 
a  sectional  view  on  the  line  2  2  of  Fig.  1. 
Fig.  3  shows  the  arrangement  of  two  electric 

50  clocks  with  a  chronometric  device  for  send- 
ing an  electric  impulse  over  the  circuit  at 

regular  predetermined  intervals. 

Similar  letters  of  reference  indicate  like 

parts. 
The  instrument  may  be  divided  Into  two  55 

parts;  first,  an  ordinary  clock,  preferably  not 
provided,  however,  with  any  spring,  weight, 
or  other  motor  mechanism  for  its  train,  and 
second,  an  electro-motive  device  by  means  of 
which  the  clock-train  is  actuated  at  certain  60 
predetermined  intervals  to  cause  a  proper 
movement  of  the  hands. 

The  principle  governing  the  electrical  por- 
tion of  my  apparatus  will  be  found  set  forth 

in  Letters  Patent,  No.  392,387,  granted  to  me  65 

November  6, 1888,  and  in  other  patents  of  sub- 
sequent date  wherein  I  have  described  analo- 

gous apparatus. 
As  in  the  instrument  described  in  my  afore- 

said patent  of  November  6,  1888,  my  present  70 
device  contains  a  magnet  A,  between  the  poles 
of  which  is  disposed  a  pivoted  coil  B  of  fine 
insulated  wire.  This  coil  is  supported  in  nor- 

mal position  by  counterbalancing-springs,  to 
be  hereinafter  described.  When  traversed  by  75 
a  current,  the  said  coil  tends  to  place  itself 
across  the  lines  of  force  in  the  magnetic  field, 

thus  rotating  over  a  distance  which  in  accord- 
ance with  well-known  laws  bears  a  relation 

to  the  difference  of  potential  between  the  ter-  80 
minals  of  the  instrument.  In  the  apparatus 

of  my  prior  patent  I  avail  myself  of  this 
principle  to  adapt  the  apparatus  to  use  as  an 
electrical  measuring-instrument,  adding  a 
scale  and  index  to  show  the  amount  of  angu-  85 
lar  movement  of  the  coil.  Such  measuring- 
instruments  have  been  made  in  large  num- 

bers by  me  and  are  now  in  wide  and  exten- 
sive use  throughout  this  country  and  abroad. 

In  the  present  case  the  movement  of  the  coil  9c 
is  not  used  to  measure  the  current,  but  is 
caused  by  a  current  of  a  strength  adapted  to 
the  purpose  intended — namely,to  produce  a 
movement  of  the  coil  of  sufficient  amplitude 
and  force  to  actuate  the  clock  mechanism.  In  95 

order  to  produce  such  movement,  I  find  acur- 
rent  of  very  low  strength  amply  sufficient, 
and  the  additional  load  of  axwell-constructed 
clock-train  does  not  add  very  materially  to 
the  energy  required.  It  follows  therefore  100 
that  I  may  place  in  circuit  a  large  number  of 

clocks,  each  actuated  by  its  own  electric  ap- 
paratus, the  operation  of  all  of  which  devices 

will  be  practically  simultanous,  so  that  an 
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electric  impulse  sent  over  the  circuit  will  ad- 
vance the  hands  in  every  clock  to  practically 

the  same  extent.  I  say  practically,  because 
whatever  variation  there  may  be  within  rea- 

5  sonablehmits — say,  for  example,  one  hundred 
clocks — will  be  unimportant  so  far  as  the  in- 

dication of  time  with  sufficient  approximation 
to  accuracy  is  concerned. 

Referring  now  to  the  mechanism  employed, 
10  C  is  a  cylinder  of  soft  iron  or  other  magnetic 

material,  which  is  supported  by  a  screw  D  on 
the  brass  bar  E,  which  in  turn  is  supported 
on  the  poles  of  the  magnet  A.  Between  the 
cylinder  C  and  the  pole-pieces  F  of  the  mag- 

15  net  there  is  therefore  an  intense  magnetic 
field  through  which  the  coil  B  passes.  The 
coil  B  is  supported  on  a  shaft  G , which  extends 
through  a  central  opening-  of  the  cylinder  C. 
At  its  opposite  end  this  shaft  is  held  in  a  suit- 

20  able  step-bearing.  (Not  shown.)  Upon  it  are 
fastened  two  bars  of  pasteboard,  aluminium, 
or  other  light  material,  one  of  which  is  shown 
at  H,  and  these  support  the  coil  B.  The  shaft 
G  extends  through  a  bearing  in  the  fixed  bar 

25  I,  which  is  fastened  to  the  pole-pieces  F.     On 
the  bar  I  is  a  sleeve  or  collar  of  insulating  ma- 

-  terial  J,  which  receives  two  bent  arms  K  and 
L.     To  the  bent-over  end  of  the  arm  L  is  se- 

cured one  end  of  a  coiled  spring  M,  the  other 
30  end  of  which  is  fastened,  to  the  pivot-shaft 

G.  To  the  end  of  Lhe  arm  K  is  secured  one 

end  of  a  spring  M',  the  other  end  of  which  is 
also  secured  to  the  pivot-shaft  G.  These  two 
springs  may  be  wound  in  opposite  directions 

35  to  counterbalance  and  hold  the  shaft  in  nor- 
.  mal  position.     They  may  be  adjusted  rela- 

tively to  one  another  by  suitably  turningthe 
arms  K  and  Lto  tighten  or  loosen  them.    The 
circuit  connections  are  preferably  to  be  such 

40  as  to  lead  the  current  from  one  binding-post, 
as  1,  through  one  spring,  as  M,  thence  through 
the  coil  B  and  out  at  the  other  spring  M'  and 
binding-post  2,  as  fully  shown  and  described 
in  my  prior  patent,  No.  392, 3S7,  dated  Novem- 

45  ber  6,  1888.  Supported  on  the  extremity  of 
the  pivot-shaft  G  is  an  anchor  N,  which  en- 

gages with  an  escapement-wheel  O.  The  es- 
capement-wheel in  turn  gears  with  a  time- 

train,  one  wheel  of  which  is  shown  at  P,  and 
50  communicates,  motion  to  said  train.  The  con- 

struction of  the  train  is  not  fully  shown  here; 
but  any  ordinary  train,  such  as  is  usually 
driven  by  a  spring  or  weight,  can  be  used, 
the  relation  of  the  hour  and  minute  hands 

55  and  the  gearing  being  the  same  as  in  any  or- 
dinary timepiece.  It  is  to  be  understood  that 

motion  is  here  transmitted  from  the  anchor 
to  the  pallets  of  the  wheel  O,  and  not,  as  in 
the  ordinary  clock-escapement,  from  the  es- 

60  capement-wheel  to  the  anchor.  At  each  half- 
vibration  of  the  anchor  one  tooth  of  the,  wheel 
is  freed  and  another  one  acted  upon,  and  of 
course  this  vibration  majr  be  caused  at  regu- 

larly-determined intervals  by  simplysending 
65  a  current  into  the  instrument  sufficient  to 

cause  the  proper  movement  of  the  coil  on  its 

axis.  An  arrangement  of  two  of  these  elec- 
tric clocks,  in  connection  with  means  of  send- 
ing an  alternately-reversed  and  direct  cur- 
rent through  the  instrument,  is  represented  70 

in  Fig.  3.  The  transmitting  apparatus  ishere 
only  illustrated  in  diagram,  which,  it  should 
be  understood,  symbolizes  any  form  of  device 
for  accomplishing  the  same  result — namely, 
the  transmission  of  an  electric  impulse  or  al-  75 
ternately-reversed  impulses  through  the  cir- 
cuit. 

In  Fig.  3,  a  represents  an  ordinary  pendu- 
lum carrying  two  contact-pieces  b  c,  which 

are  insulated  from  one  another.     The  battery-  80 
terminals  d  e  are  arranged  at  one  side  of  the 

contact-plates  b  c,  and  the  terminals  d'  e'are 
disposed  on  the  opposite  sides  of  said  con- 

tact-plates b  c.    The  contact-plate  c  connects 
by  wire/  with  binding-post  2  of  One  electric  85 
clock,  from  which  the  circuit  passes  through 
the  coil  of  that  instrument,  and  thence  to  the 
binding-post  1,  thence  by  wire  g  to  binding- 
post  2  of  the  second  instrument  and  through 
its  coil  and  binding-post  1,  and  then  by  wire  90 
li  back  to  the  pendulum-rod  a.    It  will  be  ob- 

vious that  when  the  pendulum  moves  to  the 
left  its  contact-plates  b  c  will  make  contact 
with  the  terminals  d'  e',  and  when  it  swings 
to  the  right  its  contact-plates  will  meet  the  95 
terminals  d  e,  whence,  obviously,  a  current 
from  the  battery  will   proceed   alternately 
through  the  wire  b,  the  instruments,  and  back 
through  wire  /,  and   then    through  wire  ./, 
through  the  instruments,  back  through  wire  b.  10c 
In  consequence  of  this  reversing  of  the  cur- 

rent the  coils  of  both  instruments  simulta- 
neously will  oscillate  first  in  one  direction 

and  then  in  the  other,' thus  causing  simulta- 
neous vibrations  of  the  anchor  N  and  conso-  105 

qnent  movement  of  the  clock-train.     For  all 
practical  purposes  it  will  probably  be  suffi- 

cient to  cause  an  impulse  to  pass  upon- the 
line  once  in  every  minute  or  half  minute,  a"hd 
this  may  be  done  either  by  the  vibration  of  no 
a  pendulum  or  by  any  kind  of  chronometric 

apparatus. 
I  desire  to  direct  especial*  attention  to  the fact  that  the  motor  energy  for  the.  clocks  is 

supplied  by  the  current  which  is  sent  over  115 
the  line  and  is  not  developed  by  the  agency 

of  electro-magnets,  and  that  the  clocks  have' no  springs  or  weights  or  other  independent 
means  of  driving  them.     Where  the  energy  in 
a  time  system  is  applied  through  the  agency  120 
of  an  electro-magnet  there  is  a  constant  source 
of  error  present  due  to  the  fact  that  opposed 
to  the  variable  energizing  force  derived  from 
battery  is  the  practically-constant  force  of 
the  retraeting-spring  of  the  armature.     In  or-  125 
der  to  overcome  this  constant  force  at  all 
times,  there  must  be  present  a  large  excess  of 
battery-power;  but  where  a  comparatively 
large  current  is  conveyed  there  is  always  more 
or  less  sparking  and  consequent  destruction  130 
at  the  metallic  contacts,  which  soon  destroy 
them ;  and,  furthermore,  by  reason  of  the  fact 
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that  contact  is  made  and  broken,  a  powerful 
extra  current  appears  at  each  clock,  due  to 
the  high  self:induction  of  the  coils. 

In  order  to  avoid  the  effects  of  the  extra 
5  currents  and  to  reduce  the  amount  of  current, 

which  acts  injuriously  upon  the  contacts,  it 
is  customary  to  construct  a  shunt  around  the 
electro-magnets;  but  the  effect  of  this  again  is 
to  reduce  the  current  below  what  is  needed 

10  for  the  comparatively  heavy  armature  and 
associated  parts,  so  that  in  attempting  to  cure 
one  difficulty  another  is  always  met. 

It  will  be  observed  that  in  my  device  there 
are  no  electro- magnets  to  be  energized  and 

15  that  the  motive  power  is  derived  from  a  coil 
which  is  disposed  in  a  strong  magnetic  field, 
and  the  motion  of  which  is  due  to  the  reac- 

tion of  its  own  field  produced  by  the  current 
upon  said  permanent  field.  This  coil  is  al- 

1  20  ways  to  be  made  of  few  turns  of  wire  and  of 
small  inductive  capacity.  The  motion  of  the 
coil  is  simply  dne  to  difference  in  potential 

between  the  terminals  of*  the  instrument,  and 
a  very  slight  difference  is  quite  sufficient  to 

25  effect  this  motion,  so  that, as  I  have  already 
pointed  out,  the  strength  of  the  current  re- 

quired is  exceedingly  small — so  small,  in  fact, 
that  theoretically,  at  least,  it  is  probable  that 
as  many  as  one  thousand  clocks  arranged  sub- 

30  stantially  as  herei  n  described  might  be  driven 
at  the  expense  of  no  more  electrical  energy 
than  is  required  for  the  controlling  of  one 
clock  under  the  existing  electro-magnetic  sys- 
tems. 

35  It  will  be  observed  that  in  my  present  de- 
vice I  actuate  the  coil  first  in  one  direction 

and  then  in  the  other  by  means  of  an  alter- 
nating current  obtained  from  a  battery.  It 

will  be  evident  that  I  may  use  a  direct  cur- 
40  rent  to  move  the  coil  in  one  direction  against 

the  action  of  a  spring,  for  example,  which 
spring  may,  when  the  current  is  interrupted, 
restore  the  coil  to  its  original  position.  The 
current  therefore  may  either  directly  cause 

45  the  motion  of  the  coil  or  it  may  act  upon  the 
spring  to  compress  it  or  wind  it,  which  spring 
in  expanding  may  actuate  the  coil. 

I  do  not  wish  to  be  understood  as  stating 
that  my  device  cannot  be  used  to  control 

50  or  regulate  the  clock  as  well  as  to  drive  it, 
for,  obviously,  this  can  be  done  by  the  appa- 

ratus here  illustrated  by  the  simple  addition 
of  a  spring,  weight,  or  any  other  motive  de- 

vice to  the  clock-train  in  the  usual  way.     In 
55  such  case  the  spring  will  drive  the  train,  but 

the  movement  of  the  latter  will  be  permitted 
and  regulated  by  the  vibrations  of  the  anchor 
due  to  the  movement  of  the  coil  just  as  an 
ordinary  clock-train  is  regulated  by  the  move- 

60  ment  of  the  anchor  due  to  the  vibrations  of 
the  pendulum.   The  arrangement  of  the  mech- 

anism without  the  driving-springs,  however, 
is  greatly  to  be  preferred. 

In  practice  I  propose  to  locate  the  control- 
65  ling-chronometer  at  any  central  station  and 

to  locate  the  clocks  at  different  points  in  cir- 
cuit with  the  controlling  instrument,  so  that 

they  will  receive  an  electric  impulse  there- 
from at  certain  predetermined  intervals. 

It  will  be  obvious  that  the  time-train,  dial,  70 
and  index  here  illustrated  constitute  an  ex- 

ample of  an  indicating  device  which  shows, 
first,  the  number  of  vibrations  made  by  the 

coil;  second, ihe  intervals  between  the  vibra- . 
tions,  these  being  the  periods  during  which  75 
the  minute-hand  remains  at  rest;  third,  the 
number  of  said  intervals,  which  corresponds 
to  the  number  of  vibrations,  and,  fourth,  the 
duration  of  each  impulse,  which  is  the  period 
during  which  the  minute-hand  is  in  motion..  80 

By  the  term  "  means  of  producing  a  field  of 
force"  herein  used  I  mean  any  device,  elec- 

trical or  magnetic,  for  that  purpose.  By  a 
"loop-conductor"  I  mean  a  conductor  in  coil 
or  loop  form,  and  so  made  in  order  to  include  85 
in  its  loop  a  number  of  the  lines  of  force  of 

the  field.  By  the  term  "indicating  device" 
or  "device  for  showing  the  result  of  the  vi- 

bration of  the  loop-conductor  "  I  mean  any  de- 
vice which  imparts  such  information,  whether  90  , 

audibly  or  visibly,  or  by  simple  indication  or 

by  record  or  register.  By  the  term  "chro- 
nometric  device  for  causing  electrical  im- 

pulses" I  mean  any  device  which,  controlled 
or  actuated  by  ehronometric  mechanism  of  95 
any  sort,  will  either  establish  or  interrupt  or 
vary  the  electro-motive  force  or  the  resistance 
to  the  current  on  the  line  at  certain  intervals. 

By  "  time-train  "  I  mean  any  known  transmit- 
ting mechanism  which  maybe  interposed  be-  100 

tween  the  motor  and  the  index  of  any  time- 

piece. 
I  claim — 1.  A  means  of  producing  a  field  of  force,  a 

loop-conductor  vibrating  therein  on  the  pas-  105 
sage  of  a  current,  and  a  device  actuated  by 
said  conductor  for  showing  the  number  of  its 
vibrations. 

2.  A  means  of  producing  a  field  of  force,  a 
loop-conductor  vibrating  therein,  a  means  of  no 
causing  an  electric  impulse  to  traverse  said 
conductor  at  intervals,  and  an  indicating  de- 

vice actuated  by  said  conductor. 
3.  Transmitting  time  electrically  by  caus- 

ing an  electric  impulse  at  predetermined  time-  115 
intervals  to  traverse  a  loop-conductor  disposed 
in  a  magnetic  field,  and  thereby  effecting  a 
series  of  movements  of  said  conductor  and 

the  consequent  operation  thereby  of  a  time- 
indicating  device.  120 

4.  Transmitting  time  electrically  to  sepa- 
rated stations  by  causing  from  a  central  sta- 

tion an  electric  impulse  to  traverse  at  prede- 
termined intervals  a  series  of  loop-conductors 

disposed  in  magnetic  fields  connected  in  elec-  125 
trical  circuit  and  located  at  said  separated 
stations,  and  thereby  effecting  a  series  of  si- 

multaneous movements  of  said  conductors 

and  the  consequent  operation  thereby  of  time- 
indicating  devices.  130 

5.  Transmitting  time  electrically  by  caus- 
ing alternately-reversed  electric  impulses  at 

predetermined  intervals  to  traverse  a  loop- 
conductor  vibrating  or  oscillating  in  a  mag- 
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netic  field,  and  thereby  causing  said  conduct- 
or to  vibrate  or  oscillate  in  alternately  op- 

posite directions,  and  thus  to  actuate  a  time- 
indicating  device. 

5  0.  A  means  of  producing  a  field  of  force,  a 
loop-conductor  vibrating  therein  on  the  pas- 

sage of  a  current,  and  a  time-train  actuated 
by  the'movement  of  said  conductor. 

7.  A  meaus  of  producing  a  field  of  force,  a 
ro  loop-conductor  vibrating  therein,  and  a  time- 

train  intermittently  operated  by  the  move- 
ment of  said  conductor  due  to  the  passage  of 

a  current. 
8.  A  meaus  of  producing  a  field  of  force,  a 

15  loop-conductor  vibrating  therein,  a  time-train, 
and  a  step-by-step  transmitting  mechanism 
actuated  b}?  said  conductor  and  operating  said 
time-train. 

9.  A  means  of  producing  a  field  of  force,  a 
20  loop-conductor  vibrating  therein,  a-  control- 

ling chronometric  device  for  causing  an  elec- 
tric impulse  to  traverse  said  conductor  at 

definite  intervals,  and  an  indicating  device 
controlled  by  the  vibrations  of  said  conductor. 

25  10.  At  each  of  a  series  of  separated  stations 
a  means  of  producing  a  field  of  force,  a  loop- 
conductor  vibrating  therein,  and  an  indicat- 

ing device  controlled  by  the  vibrations  of  said 
conductor,  and  at  a  central  or  transmitting 

30  station  a  chronometric  device  for  causing 
electrical  impulses  to  pass  at  definite  inter- 

vals over  a  circuit  including  said  loop-con-  | 
ductors.  I 

11.  The  combination,  with  a  time-train,  in- 
dex, and  dial,  of  a  magnet,  a  coil  vibratory  in  35 

the  field  of  force  thereof,  and  transmitting 
mechanism  between  said  train  and  said  coil, 
whereby  the  motion  of  said  coil  is  caused  to 
actuate  said  time-train. 

12.  The  combination,  with  a  time-train,  in-  46 
dex,  and  dial,  of  a  magnet,  a  coil  vibratory 

in  the  field  of  force  thereof,  springs  for  "bal- ancing and  adjusting  the  extent  of  motion  of 
said  coil,  and  transmitting  mechanism  be- 

tween said  train  and  said  coil,  whereby  the  45 
motion  of  said  coil  is  'caused  to  actuate  said 
time-train. 

13.  The  combination,  with  a  time-train,  in- 
dex, and  dial,  of  a  magnet,  a  coil  vibratory  in 

the  field  of  force  thereof,  transmitting  mech-  50 
anismsbetween  said  train  and  said  coil,  where- 

by the  motion  of  said  coil  is  caused  to  actu-  - 
ate  said  time-train,  and  a  chronometric  de-  •  • 
vice  for  establishing  alternately-reversed  cur- 

rents in  a  circuit  including  said  coil.  55 
14.  The  combination,  with  a  time-train,  in- 

dex, and  dial,  a  magnet  A, and coilH, vibrat- 
ing on  an  axial  pivot  in  the  field  of  said  mag- 
net, of  a  toothed  wheel  O,  geared  with  said 

time-train,  and  an  anchor  N  on  said  coil  pivot-  60 
shaft  and  engaging  with  said  wheel  O. 

EDWARD  WESTON. 
Witnesses: 

R.  C.  Fessenden, 
A.  F.  CONEKY,  Jr. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Samuel  Smith,  of  Law- 

rence, in  the  county  of  Essex,  State  of  Massa- 
chusetts, have  invented  certain  new  and  use- 

5  ful  Improvements  in  Time-Signals  for  Rail- 
ways, of  which  the  following  is  a  description 

sufficiently  full,  clear,  and  exact  to  enable  any 
person  skilled  in  the  art  or  science  to  which 
said  invention  appertains  to  make  and  use 

io  the  same,  reference  being  had  to  the  accompa- 
nying drawings,  forming  part  of  this  specifi- 

cation, in  which — 
Figure  1  is  an  elevation  showing  a  portion 

of  a  tower  or  signal-house,  partly  in  section, 
15  illustrating  the  operation  of  my  improved 

signal;  Fig.  2,  an  elevation  of  a  portion  of  the 
track,  showing  details. 

Like  letters  and  figures  of  reference  indi- 
cate corresponding  parts  in  both  figures  of  the 

20  drawings. 
My  invention  relates  to  a  time-signal  mech- 

anism actuated  automatically  by  the  passing 
of  a  train;  and  it  is  designed  especially  to  in- 

dicate to  the  engineer  of  a  succeeding  train 
25  the  time  at  which  such  first  train  passed  the 

signal;  and  it  consists  in  certain  novel  fea- 
tures hereinafter  fully  set  forth  and  claimed, 

the  object  being  to  produce  a  simpler,  cheaper, 
and  more  effective  device  of  this  character 

30  than  is  now  in  ordinary  use. 
The  nature  and  operation  of  the  improve- 

ment will  be  readily  understood  by  all  con- 
versant with  such  matters  from  thefollowing 

explanation. 
35  In  the  drawings,  A  represents  a  tower  or 

signal-house,  in  which  a  glazed  opening  or  sig- 
nal-window B  is  formed.  Lanterns  d  are  dis- 

posed in  the  window  to  illuminate  the  same 
at  night,  and  on  the  glass  arranged  in  an  arc 

40  a  series  of  numbered  spaces  /are  imprinted. 
A  horizontally-arranged  lever  g  is  mounted 
to  swing  vertically  in  a  standard  h,  secured 
to  a  sleeper  i,  adjacent  the  track  b.  On  the 
short  arm  of  said  lever  a  triangular  plate  j 

45  (see  Fig.  2)  is  secured  in  position  to  be  en- 
gaged by  the  car-wheel  C  as  it  passes  and  de- 

press the  corresponding  end  of  the  lever.  The 
long  arm  of  the  lever  projects  within  the  sig- 

nal-house and  through  a  slotted  guide-stand- 
50  ard  Jc.  To  the  inner  end  of  the  lever  a  cord 

m  is  secured,  said  cord  passing  over  pulleys 

55 

65 

70 

p  p2  and  upward  through  a  vertical  chamber 
q,  formed  at  the  rear  of  the  house,  thence  over 
pulleysp3^4,  supiDorted  at  the  top  of  the  house. Within  a  well  or  other  suitable  device  D  a 

hollow  semi-spherical  drum  F  is  rigidly  se- 
cured by  laterally-projecting  flanges?',  bolted 

to  lugs  t  on  the  well-walls.  Across  the  mouth 
of  the  drum  F  a  flexible  diaphragm  II  is  se- 

cured by  a  clamping-ring v,  bolted  to  the  drum-  60 
flange.  In  the  bottom  of  said  drum  there  is 
an  air-valve  w  of  any  construction  suitable 
to  admit  air  into  the  drum  when  the  dia- 

phragm is  elevated  and  to  automatically  close 
when  said  diaphragm  is  depressed.  In  the 
side  wall  of  the  drum  there  is  a  laterally-pro- 

jecting air-port  x,  in  which  an  air-valve  y  is 
disposed  provided  with  a  screw-stem  z,  where- 

by the  escape  of  air  may  be  regulated.  A 
vertical  rod  15  has  its  lower  end  threaded, 
and  is  secured  centrally  in  the  diaphragm  by 
nuts  1G.  A  short  rod  17  is  pivoted,  at  18  to 
the  upper  end  of  the  rod  15,  and  the  cord  m 
is  attached  to  the  upper  end  of  said  rod  17. 
An  index  rod  or  finger  J  is  pivoted  by  an  end  75 
at  19  to  a  wall  of  the  chamber  q  and  projects 
behind  the  glazed  window  B.  On  its  free  end 
a  colored  disk  K  is  mounted,  and  the  end  of 
said  index  is  in  position  to  register  consecu- 

tively with  the  numbers  /as  it  swings  verti- cally. 

Pivoted  to  the  free  end  of  the  index  J  there 
is  a  vertical  rod  25,  which  passes  through  the 
roof  and  has  a  signal-plate  26  at  its  upper  end. 
The  rod  is  spaced  and  numbered  consecu-  85 
tively,  as  shown,  the  numbers  corresponding 
to  the  numbers  on  the  window  B. 

In  the  use  of  my  improvement  a  train  pass- 
ing the  signal-tower  its  wheels  strike  the  block 

j,  elevating  the  inner  end  of  the  lever  g  and 
drawing  the  cord  m  in  a  corresponding  direc- 

tion. This  raises  the  diaphragm  II  in  the 
drum  F,  creating  a  partial  vacuum  therein, 
opening  the  valve  tv,  and  drawing  air  into 
the  drum.  The  elevation  of  the  diaphragm 
by  its  rod  15  carries  with  it  the  index  J,  the 
disk  K  beinglocated  at  the  top  of  the  window 
and  the  point  of  the  index  registering  with 
the  zero  of  the  series  of  numbers/.  As  soon 
as  the  train  has  passed  and  the  contact  of  the 
wheels  stopped  with  the  block  j,  releasing 
the  lever  g,  the  weight  of  the  index  and  rod 
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15  causes  the  diaphragm  to  fall,  gradually 
ejecting  the  air  in  the  drum  F  through  the 
port  x,  the  valve  to  being  simultaneously 
closed  by  the  air-pressure.  The  valves  w  y 

5  are  arranged  to  operate  in  diametrically-op- 
posite directions  by  the  air-pressure,  the  valve 

y  opening  by  pressure  from  within  the  drum 
and  closing  by  outside  air-pressure.  The  es- 

cape of  the  air  through  the  port  x  can  be 
io  regulated  at  will  by  adjusting  the  valve  y.  As 

the  air  thus  gradually  escapes  from  the  drum, 
the  index  J  gradually  falls,  assuming,  when  the 
diaphragm  is  entirely  collapsed,  the  position 
shown  by  dotted  lines.   The  index  now  points 

15  to  the  numeral  "10."  It  is  designed  that  the 
parts  shall  be  so  regulated  as  to  require  ten 
minutes  to  follow  through  its  entire  course, 
each  space  f  indicating  one  minute.  The  po- 

sition of  the  index  will  thus  indicate  to  the 
20  engineer  of  a  succeeding  train  the  length  of 

time  which  shall  have  elapsed  since  the  pass- 
ing of  the  train  preceding  it. 

The  rod  25,  numbered  and  spaced  corre- 
sponding to  the  window  B,  serves  as  an  ad- 

25  ditional  means  for  indicating  the  time  of  the 
train  passing,  as  described,  the  lower  number 
exposed  as  the  index  falls  being  taken  in  this 
case. 

Having  thus  explained  ray  invention,  what 
30  I  claim  is — 

1.  A  time-signal  for  railways,  comprising  a 
pivoted  index,  a  spaced  rod  attached  near  the 
end  thereof,  a  drum  provided  with  valves,  a 

I  diaphragm  closing  the  mouth  of  said  drum,  a 
(  rod  connected  to  said  diaphragm  and  pivoted  35 

index,  a  lever  actuated  by  the  car-wheels,  and 
mechanism  connecting  said  rod  and  lever. 

2.  A  time-signal  for  railways,  comprising  a 
drum  xu'ovided  with  valves,  a  diaphragm  in 
said  drum,  a  rod  connected  to  said  diaphragm,  40 
provided  with  a  pivoted  extension,  a  lever 
actuated  by  the  car-wheels,  mechanism  con- 

necting said  pivoted  extension  and  lever,  and 
a  pivoted  index  connected  to  said  pivoted  ex- 

tension. 45 

3.  A  time-signal  for  railways,  comprising  a 
closed  dial,  a  pivoted  iudex,  a  spaced  rod  at- 

tached thereto,  a  drum  provided  with  valves, 
a  diaphragm  in  said  dru  m,  a  rod  provided  with 
a  pivoted  extension,  connected  to  said  dia-  50 
phragui  and  to  said  pivoted  index,  a  lever 
actuated  by  the  car-wheels,  and  mechanism 
connecting  said  rod  and  pivoted  extension. 

4.  In  a  time-signal  for  railways,  the  closed 
dial  B  and  pivoted  index  J,  in  combination  55 
with  the  drum  F,  provided  with  the  valves 
w  y,  the  diaphragm  H,  closing  the  mouth  of 
said  drum,  the  rod  15,  connecting  said  dia- 

phragm and  index,  the  lever  g,  actuated  by 
contact  with  the  car-wheels,  and  a  connection  60 
between  said  rod  and  lever,  all  being  ar- 

ranged to  operate  substantially  as  described. 
SAMUEL  SMITH. 

Witnesses: 
C.  A.  Shaw, 
K.  Durfee. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  A.  Chase,  re- 

siding in  Boston,  county  of  Suffolk,  and  State 
of  Massachusetts,  have  invented  an  Improve- 

5  ment  in  Signal-Timing  Apparatus,  of  which 
the  following  description,  in  connection  with 
the  accompanying  drawing,  is  a  specification, 
like  letters  on  the  drawing  representing  like 

parts. 
io  Thisinvention  relates  to  a  signaling  system, 

and  has  for  its  object  to  provide  a  novel  con- 
struction and  arrangement  of  apparatus  for 

recording  the  signals  and  distinguishing  the 
time  of  the  reception  of  the  said  signals,  as 

IS  will  be  described. 
In  accordance  with  my  invention  a  message- 

recording  apparatus,  which  may  be  of  any 
usual  or  well-known  form  of  registering  mech- 

anism— such  as  the  Morse  register — is  located 
20  in  a  local  circuit  controlled  by  a  relay  in- 

cluded in  the  main-line  circuit  containing  the 
signal-transmitting  apparatus.  The  relay,  in 
accordance  with  my  present  invention,  also 
directly  controls  an  independent  local  circuit, 

25  in  which  is  included  the  electro-magnets  of  a 
time-stamp,  which  may  be  of  any  usual  or  well- 
known  construction — such,  for  instance,  as 
shown  in  United  States  patent  granted  to  J.  C. 
Hinchman,dated  October  10, 1882,  No.  2G5,80S. 

30  The  local  circuit  of  the  time-stamp  lias  iu- 
cluded  in  it  a  second  electro-magnet  govern- 

ing the  action  of  a  circuit-controller,  which 
co-operates  with  normally-closed  circuit-ter- 

minals of  the   local  circuit  containing  the 
35  time-stamp  magnets,  the  circuit-terminals  be- 

ing normally  held  closed  by  the  said  circuit- 
controller  until  its  electro-magnet  is  ener- 

gized, as  will  be  described,  whereupon  the 
normally-closed  circuit-terminals  are  sepa- 

40  rated  to  open  the  local  circuit  of  the  time- 
stamp  at  the  said  circuit-terminals.  The  cir- 

cuit-controller, which  is  preferably  made  in 
the  form  of  a  disk  or  wheel  having  a  projec- 

tion or  tooth  upon  its  periphery,  is  actuated 
45  by  a  motor  mechanism,  which  may  be  a 

spring  or  a  clock  mechanism  of  any  usual  or 
well-known  construction,  the  said  disk  in  its 
normal  position  having  its  tooth  or  projection 
in   engagement  with   one  of  the  normally- 

50  closed  circuit-terminals  to  bring  the  said  cir- 
cuit-terminal into  engagement  with  its  co-op- 

erating circuit-terminal  and  thereby  hold  tiio 
local  circuit  of  the  time-stamp  closed  at  that 
particular  point  until  the  said  local  circuit  is 
closed  by  the  armature  of  the  relay.  55 

The  circuit-controlling  disk  or  wheel  is 
adapted  to  be  rotated  by  its  motor  mechan- 

ism when  released  by  the  armature  of  its  gov- 
erning electro-magnet,  and  its  actuating-mo- 

tor  mechanism  maybe  controlled  so  that  any  60 
desired  period  or  length  of  time  may  elapse 
while  the  controlling-disk  is  making  a  com- 

plete revolution,  during  which  time  the  nor- 
mally-closed circuit-terminals  remain  open 

and  the  time-stamp  thereby  rendered  inop- 
erative, irrespective  of  the  closures  of  the  lo- 

cal circuit  by  the  armature  of  the  relay. 

The  particular  features  in  which  my  inven- 
tion consists  will  be  pointed  out  in  the  claims 

at  the  end  of  this  specification. 
The  drawing  represents  in  diagram  a  suffi- 

cient portion  of  a  signaling  system  to  enable 
my  invention  to  be  understood. 

A  represents  a  break-wheel  of  a  sigual-trans- 
mittiug  apparatus,  which  may  be  of  any  usual 
or  well-known  construction — such  as  com- 

monly used  in  fire  and  police  signaling  sys- 
tems—the  wheel  A  being  mounted  upon  ashaft 

a,  which  in  practice  is  rotated  by  a  motor 

mechanism  of  any  usual  or  well-known  con- 
struction, the  said  wheel,  as  herein  repre- 

sented, having  connected  to  it  one  wire  a'  of 
a  main-line'circuit  including  a  relay-magnet 
a2  and  connected  to  one  pole  of  a  main-line 

battery  a3,  the  other  pole  of  which  is  con- 
nected by  a  wire  ((;  to  a  pen  or  brush  o\  co- 

operating with  the  break-wheel  A. 
The  break-wheel  A  is  provided  on  its  pe- 

riphery with  a  series   of   notches   or   teeth. 
(Herein  shown  as  representing  the  number  90 

"36.") 

The  relay  A- is  provided  with  an  armature 
a6,  co-operating  with  a  back  stop  a7,  and,  as 
herein  represented,  with  a  front  stop  a\ 
The  maiu-line  circuit  is  represented  as  a  95 

normally-closed  circuit,  and  the  armature  a" 
of  the  relay  a-  is  attracted  against  its  front 

stop  a8. 
In  accordance  with  my  invention  the  arma- 

ture </'  of  the  relay  a- governs  two  widepend,- 
ent  local  circuits,  one  of  which  i  lcludes  a 
local  battery  J>,  and  a  registering  mechanism 
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of  any  usual  or  well-known  construction  and 
herein  shown  as  an  electro-magnet  b',  con- 

trolling- the  operation  of  a  marking  pen  or 
stylus  b2,  adapted  to  operate  upon  a  strip  of 

5  paper  ?/',  normally  wound  upon  a  reel  64,  the 
said  paper  passing  between  guide-rolls  bs  b6. 

The  local  circuit  containing  the  battery  b 

and  the  electro-magnet  b'  has  one  of  its  wires, 
as  b7,  connected  to  the  back  stop  a7  and  its 

ro  other  wire  bs  connected  to  the  armature  a6. 
The  second  local  circuit  controlled  by  the 
armature  aB,  in  accordance  with  my  invention, 
includes  ,a  local  battery  bw  and  the  electro- 

magnets bvi  of  the  time-stamp,  which  may  be 
15  of  any  usual  or  well-known  construction,  such 

as  shown  in  the  patent  referred  to,  the  said 
time-stamp  being  herein  represented  as  pro- 

vided with' a  movable  presser  Z;13,  connected 
by  the  rod  614  to  the  armature  fr15  for  the  elec- 

20  tro-magnets  bu.    The  local  circuit  of  the  bat- 
tery bw  also  includes  an  electro-magnet  c  and 

normally-closed  circuit-terminals  c'  c2,  herein 
represented  as  spring-arms  mounted  upon  an 
insulating-block  c3,  the  circuit-terminal  c2  be- 

25  ing  adapted  to  be  moved  away  from  the  ter- 
minal c'  by  a  springe4.    The  circuit-terminals 

c'  c2  are  normally  closed  and  are  held  in  their 
closed  position  by  a  mechanical  circuit-con- 

troller, represented   as   a  disk  or   wheel  c5, 
30  mounted  on  a  shaft  c°  and  provided  on  its 

periphery  with  a  tooth  or  projection  c7,  which, 
in  thjp  normal  position  of  the  disk  cD,  engages 
the  circuit-terminal  pen  c2  and  forces  it  into 
contact  with  the  circuit-terminal  pen  c'. 

35       The  rotary  disk  c5  is  adapted  to  be  rotated 
by  a  motor  mechanism,  which  may  be  a  sprinsr 
or  clock  mechanism   of  any  usual  or  well- 
known  construction  and  not  herein  shown. 

The  disk  c5  is  held  in  its  normal  position  and 
4c  prevented  from  rotating,  as  herein  shown,  by 

an  arm  c8,  fast  to  the  armature  c9  of  the  elec- 
tro-magnet c,  the  arm  c8  entering  a  notch  c10 

in  the  periphery  of  the  disk  c5. 
The  paper  strip  b3  is  fed  between  the  presser 

45  bu  of  the  time-stamp  and  the  time-indicating 
surfaces  or  dials  (not  herein  shown,  but  rep- 

resented by  c12)  and  the  time  is  imprinted  up- 
on the  strip  b3,  as  will  be  described. 

As  represented  in  the  drawing,  the  local  cir- 
50  cuit  of  the  register  is  normally  open  between 

the  armature  af'  and  its  back  stop  a1,  and  the 
local  circuit  containing  the  time-stamp  is  also 
normally  open  between  the  said  armature 
and  a  second  stop  m,  to  which  one  wire,  as 

5  5  m'  of  the  time-stamp  local  circuit,is  connected, 
and  is  complete  throughout  the  rest  of  the 
circuit. 

When  the  signal  is  transmitted  from  the  ap- 
paratus or  box  containing  the  signal-trans- 

60  mitting  wheel  or  surface  A,  the  armature  a6 
of  the  relay  a2  is  withdrawn  by  its  retractile 
spring  c13  at  each  break  or  interruption  in  the 
main -line  circuit  caused  by  a  tooth  in  the 
break-wheel  A,  and  each  impulse  or  break  in 

65  the  main-line  circuit  effects  a  closure  of  the 
two  local  circuits  between  the  armature  aB 
and  the  back  stops  a7  and  m,  and  each  closure 

of  the  local  circuit  of  the  battery  b,  containing 
the  register,  produces,,  an  imprint  upon  the 
strip  b3,  so  that  the  complete  signal  indicated  70 
by  the  teeth  or  notches  in  the  break-wheel  A 
is  reproduced  on  the  recording-strip  o3. 
When  the  armature  a6  is  brought  in  con- 

tact with  its  back  stop  m  at  the  first  inter- 
ruption or  break  in  the  main-line  circuit,  the  75 

local  circuit  of  the  battery  6lft,  containing  the 
time-stamp  magnet  7jI2and  the  electro-magnet 
c,  is  closed  and  the  said  magnets  are  ener- 

gized. *  The  electro-magnet  b12  when  ener- 
gized attracts  its  armature  b15  and  causes  the  80 

time  indicated  by  the  dials  or  time-indicat- 
ing surfaces  c12  to  be  imprinted  upon  the  re- 

cording-strip o3,  and  at  the  same  time  the  elec- 

tro-magnet c  attracts  its  armature  c9  and 
withdraws  the  detent-arm  c8  from  engage-  85 
ment  with  the  rotary  disk  c5,  thereby  permit- 

ting the  latter  to  be  revolved  in  the  direction 
indicated  by  the  arrow  thereon  by  its  motor 
mechanism.  When  the  arm  c8  is  withdrawn 

from  engagement  with  the  rotary  disk  c5,  the  90 
tooth  c7  of  the  said  disk  is  carried  away  from 
and  out  of  contact  with  the  movable  circuit- 
terminal  c2,  and  the  latter  is  withdrawn  by  its 

spring  c4  away  from  the  circuit-terminal  c', 
thereby  opening  the  local  circuit  of  the  bat-  95 
tery  b™  between  the  said  terminals.  The  lo- 

cal circuit  of  the  time-stamp  magnet  o12  re- 
mains open  until  the  disk  c5  has  made  a  com- 
plete revolution,  as  herein  shown,  and  the 

tooth  c7  has  been  again  brought  into  engage-  100 
ment  with  the  movable  ter-minal  c2  to  bring 
the  latter  into  engagement  with  its  co-oper- 

ating terminal  c'. The  speed  of  rotation  of  the  disk  c5  may 
be  governed  by  regulating  its  motor  mechan-  105 
ism  so  that  any  desired  length  of  time  may 

elapse  before  the  said  disk  has  made  a  com- 
plete revolution,  which  time,  forsake  of  illus- 

tration, may  be  supposed  to  be  one  minute. 
It  will  thus  be  seen  that  during  the  minute  no 
the  circuit-terminal  c2  is  removed  from  en- 

gagement with  the  circuit-terminal  c'  the  lo- cal circuit  containing  the  time-stamp  magnets 
o12  remains  open  between  the  said  terminals 
and  may  be  closed  by  the  armature  a6  being  1*5 
withdrawn  into  contact  with  its  back  stop  a7 
without  affecting  the  operation  of  the  time- 
stamp,  and  consequently  a  number  of  sig- 

nals may  be  transmitted  and  recorded  upon 
the  tape  b3  before  the  local  circuit  is  again  120 
closed  by  the  tooth  c7  acting  on  the  circuit- 

terminal  c2. 
With  the  apparatus  in  the  condition  repre- 

sented in  the  drawing  the  time  is  stamped 
at  the  first  impulse  or  break  of  the  main-line  125 
circuit,  and  will  not  be  again  stamped  until 
the  circuit-terminal  c2  has  been  brought  into 

engagement  with  the  circuit-terminal  c'  by 
the  rotary  mechanical  circuit-controller,  and 
the  next  operation  of  the  time-stamp  may  be  130 
effected  by  an  impulse  or  break  in  the  middle 
of  a  signal  transmitted  by  the  wheel  A,  or  by 
any  other  break  or  impulse,  accordiug  to 
which  impulse  is  being  transmitted  when  the 
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rotary  circuit-controller  has  been  restored  to 
its  normal  position. 

I  have  herein  shown  the  rotary  circuit-con- 
troller or  disk  c5  as  provided  with  one  tooth, 

5  which  requires  that  the  disk  c5  shall  make  a 
complete  revolution  before  the  local  circuit 

is  again  closed  between  the  terminals  c'  c2; 
but  it  is  evident  that  the  disk  c5  may  be  pro- 

vided with  any  desired  number  of  teeth  c7, 
io  according  to  how  long  it  is  desired  the  local 

circuit  should  be  open  between  the  terminals 

c'  c2  before  being  again  closed. 
I  claim — 
1.  In  a  signaling  system,  the  combination 

15  of  the  following  instrumentalities,  viz:  amain 
electric  circuit,  a  signal-transmitting  mech- 

anism included  therein,  a  relay  or  receiving 
mechanism  a2  in  said  circuit,  a  local  circuit 
controlled  by  said  relay,  a  register  in  said  lo- 

20  cal  circuit,  a  time-stamp  provided  with  an 
electro -magnet,  a  second  local  circuit  eon- 
trolled  by  the  relay  a2andindependentof  the 
register  local  circuit  and  in  which  the  electro- 

magnet of  the  time-stamp  is  located,  two  sets 
25  of  circuit-terminals  for  the  local  circuit  of  the 

time-stamp,  one  set  of  circuit-terminals  being 
controlled  by  the  relay,  a  rotary  mechanical 
circuit-controller  to  govern  the  operation  of 
the  second  set  of  circuit-terminals,  and  an 

30  electro-magnet  to  govern  the  operation  of  the 
said  mechanical  circuit-controller,  substan- 

tially as  described. 
2.  In  a  signaling  system,  the  combination 

of  the  following  instrumentalities,  viz:  a  main 
35  electric  circuit,  a  signal-transmitting  mech- 

anism included  therein,  a  relay  or  receiving 

mechanism  in  said  circuit,  a  local  circuit  con- 
trolled by  said  relay,  a  registering  mechanism 

in  said  local  circuit,  aj  second  local  circuit 
controlled  by  the  relay,  a  time-stamp  having  40 
its  electro-magnet  included  in  said  second  lo- 

cal circuit,  circuit-terminals  for  said  local  cir- 
cuit, a  circuit-controller  to  operate  said  cir- 

cuit-terminals, and  an  electro-magnet  in  the 
local  circuit  of  the  time-stamp  magnets  to  45 

govern  the  operation  of  the  said  circuit-con- troller, substantially  as  described. 
3.  In  a  signaling  system,  the  combination 

of  the  following  instrumentalities,  viz:  amain 
electric  circuit,  a  signal-transmitting  mech-  50 
anism  included  therein,  a  relay  or  receiving 
mechanism  in  said  circuit,  a  local  circuit  con- 

taining a  register-operating  magnet  &',  a  re- 
cording strip  or  tape  upon  which  the  signal 

transmitted  is  received,  a  second  local  circuit  55 
controlled  by  the  said  relay,  time-operating 
magnets  located  in  said  local  circuit, normally- 
closed  circuit-terminals  in  said  local  circuit, 
a  circuit-controller  co-operating  with  the  said 
circuit-terminals  to  hold  the  same  normally  60 
closed,  and  an  electro-magnet  in  the  local  cir- 

cuit of  the  time-operating  magnets  governing 
the  operation  of  the  circuit-controller,  sub- 

stantially as  described. 
In  testimony  whereof  I  have   signed  my  65 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

HENRY  A. 
Witnesses: 

Jas.  H.  Churchill. 
Sadie  C.  Fearing. 

CHASE. 
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To  all  ivhom,  it  may  concern: 
Be  it  known  that  I,  Adelbert  II.  Thorp,  of 

Toledo,  county  of  Lucas,  and  State  of  Ohio, 
haveinvented  certain  newand  useful  Improve- 

5  ments  in  a  Railway  Time-Signal  for  Indicating 
the  Movement  of  Trains;  and  I  do  hereby  de- 

clare that  the  following  is  a  full,  clear,  and 
exact  description  of  the  invention,  which  will 
enable  others  skilled  in  the  art  to  which  it  ap- 

io  pertains  to  make  and  use  the  same,  reference 
being  had  to  the  accompanying  drawings,  and 
to  the  figures  of  reference  marked  thereon, 
which  form  part  of  this  specification. 

My  invention  relates  to  a  railway  time-sig- 
15  nal  for  indicating  the  movement  of  trains, 

and  has  for  its  object  to  provide  a  simple, 
correct,  and  automatically-operated  indicator 
for  indicating  the  interim  elapsing  between 
the  passage  of  trains  at  the  given  point. 

20      A  further  object  is  to  provide  a  mechanism 
for  this  purpose  that  shall  preclude  the  possi- 

bility of  mistake  by  reason  of  carelessness  and 
that  shall  be  inexpensive  of  construction. 
The  invention,  in  a  broad  sense,  compre- 

25  hends  a  time-signal  operated  by  a  passing 
train  which  actuates  an  indicator  registering 
a  minimum  period  of  time,  which  mechani- 

cally indicates  the  period  of  time  that  may 
elapse  between  the  passage  of  the  same  and 

30  the  arrival  of  a  preceding  train,  with  means 
for  adapting  the  same  for  use  upon  a  single 
track. 

It  is  well  known  that  a  great  majority  of 
the  accidents  occur  in  the  movement  of  trains 

35  by  reason  of  the  carelessness  or  incompetency 
of  operators  intrusted  with  the  running  of 
trains.  It  becomes  necessary  in  view  of  this 
fact  that  there  shall  be  mechanical  means 
employed  for  this  purpose  that  shall  correctly 

40  indicate  the  distance  or  time  existing  between 
trains  moving  in  the  same  direction.  In  or- 

der to  accomplish  this  result,  there  must  be  a 
minimum  period  indicated  by  the  first  train 
and   mechanism  for  indicating  a  maximum 

45  time  between  the  first  and  succeeding  train, 
which  second  train  must  change  the  indication 
heretofore  existing  and  indicate  a  new  and 
minimum  period,  this  relation  and  opera- 

tion to  exist  and  succeed,  respectively,  at  the 
50  passage  of  each  train.  It  is  also  necessary 

that  there  should  be  a  provision  for  allowing 
the  passage  of  a  train  in  an  opposite  direction 

55 

65 

70 

75 

without  affecting  the  indicator.  I  have  ac- 
complished these  results  by  the  mechanism 

hereinafter  described. 

In  the  drawings,  Figure  1  is  a  front  eleva- 
tion of  an  indicator  constructed  in  accordance 

with  my  invention,  the  air- com  pressor  being 
shown  in  section  to  disclose  the  interior  there- 

of. Fig.  2  is  an  edge  or  side  view,  in  vertical  60 
section,  of  the  indicating  mechanism.  Fig.  3 
is  a  longitudinal  vertical  sectional  view  of  the 
same  with  the  front  casing  and  dial  removed 
to  disclose  the  interior  mechanism.  Fig.  4  is 
a  detail  view  of  the  actuating-lever,  showing 
a  pivoted  spring-actuated  bearing-plate  for 
contacting  with  the  wheel-tread  in  order  to 
operate  the  indicator  by  the  passage  of  a 
train  in  one  direction  and  allow  the  lever  to 
remain  intact  upon  the  passage  of  a  train  in 
a  reverse  direction.  Fig.  5  is  a  top  plan  view 

of  the  pointer  with  the  ratchet  and  spring- 
pawl  attached.  Fig.  G  is  a  sectional  view  of 
the  actuating-lever  and  bearing-plate,  taken 
on  the  line  x  x  of  Fig.  4. 

1  designates  a  lever  fulcrumed  upon  a  ped- 
estal 2,  the  outer  end  of  the  lever  extending 

in  close  proximity  to  the  rail  3,  the  opposite 
end  being  connected  with  a  piston  4,  fitting 
tightly  within  a  cylinder  5,  from  which  there  80 
extends  a  vertical  pipe  5',  which  enters  a  cyl- 

inder G,  sustained  in  a  casing  7,  mounted  upon 
a  pole  8.  Cylinder  6  has  fitting  tightly  there- 

in a  piston  9,  having  a  stem  10,  forked  at  its 
upper  end,  as  at  11,  for  a  purpose  hereinafter  85 
described. 

12  designates  a  shaft  actuated  by  a  clock- 
gearing  located  within  a  casing  13,  secured 
within  casing  7.  The  clock  mechanism  being 
of  the  ordinary  character,  preferably  requir- 

ing winding  but  once  in  eight  days,  need  not 
be  illustrated  or  described. 

Upon  the  outer  end  of  shaft  12  there  is  rig- 
idly secured  a  ratchet-wheel  14,  the  teeth  of 

which  are  of  V  shape  in  order  to  allow  the 
correspondingly-shaped  tooth  15  of  a  spring- 
pawl  1G,  secured  upon  a  pointer  17,  to  ride 
over  the  ratchet  -  teeth  when  necessary. 
Pointer  17  is  either  formed  integral  with  or 
rigidly  secured  upon  a  hollow  shaft  18,  jour- 
naled  upon  shaft  12  and  having  a  pinion  19 
either  integral  or  fixedly  secured  thereon. 

19'  designates  a  segment  of  gear  journaled 
in  the  casing  7  to  intermesh  with  the  pinion 

90 
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19,  the  said  gear  being  formed  with  an  arm 
20,  which  extends  therefrom  a  sufficient  dis- 

tance to  normally  rest  in  the  fork  11  of  the 
piston-stem  10. 

5  In  operation,  a  train  approaching  the  sig- 
nal, as  the  first  wheel  contacts  with  the  outer 

end  of  lever  1  and  depresses  the  same  the 
inner  end  is  raised  accordingly,  thereby  rais- 

ing piston  4  and  forcing  air  through  pipe  5 
io  into  cylinder  G  and  raises  piston  9,  thereby 

through  the  mediani  of  arm  20  and  segmental 

gear  19'  revolving  pinion  19  and  pointer  17 
until  it  reaches  the  numeral  "1"  or  "0,"  the 
spring -pawl  riding  over  the  ratchet-wheel 

IS  during  this  operation.  As  soon  as  the  train 
has  passed  lever  1  the  pointer  moves  to  indi- 

cate the  proper  time  by  reason  of  the  clock 
mechanism  with  which  it  is  connected,  and 
if  no  train  should  pass  within  thirty  minutes 

20  the  pointer  moves  to  the  numerals  "30,"  when 
it  contacts  Avith  a  stud  21  and  remains  sta- 

tionary, the  clock,  however,  still  being  in  op- 
eration, thereby  causing  the  spring-pawl  to 

ride  over  the  ratchet-wheel  14.     The  engineer 
25  of  the  next  succeeding  train  upon  approach- 

ing the  signal  observes  the  location  of  the 
pointer  and  discovers  that  a  period  of  at  least 
thirty  minutes  has  elapsed  since  the  passage 
of  the  last  train,  and  in  passing  over  lever  1 

30  resets  the  pointer  to  "1"  or  "0,"  when  the 
pointer  commences  to  indicate  the  time,  as 
has  been  described,  and  should  the  next  suc- 

ceeding train  be  but  two,  three,  or  less  min- 
utes behind  the  train  last  passed  this  infor- 

35  mation  is  at  once  conveyed  to  the  engineer 
by  his  observing  the  number  of  minutes  in- 

dicated by  the  pointer  upon  the  dial.  It  will 
be  seen  that  the  signal  is  absolutely  correct 
and  that  each  succeeding  train  is  notified  of 

40  the  time  that  has  elapsed  since  the  passage 
of  the  preceding  train. 

It  will  be  evident  that  I  may  have  a  single 
lever,  as  described,  when  each  train  movesin 
the  same  direction,  as  in  the  case  of  a  double- 

45  track  railway;  but  where  there  is  but  a  sin- 
gle track  I  have  provided  a  pivoted  bearing- 

plate  22,  whereby  when  a  train  is  moving  in 
the  direction  of  the  portion  22*  parallel  with 
the  track  (see  Fig.  4)  it  will  depress  the  lever 

50  1,  while  with  a  train  approaching  the  oppo- 
site way  the  wheel  will  first  contact  with  the 

inclined  edge  23  of  the  plate  and  move  the 
plate  to  one  side  in  the  direction  of  the  arrow, 
thereby  allowing  the  train  to  pass  without 

55  affecting  the  signal,  the  spring  24  causing  the 
bearing-plate  22  to  return  to  its  normal  posi- 

tion in  the  path  of  travel  of  a  train  moving 
in  the  opposite  direction. 

The  clock  mechanism  may  be  wound  every 
60  eight  days  by  an  operative  or  connected  to 

be  run  electrically. 

It  will  be  readily  understood  that  by  my  in- 
vention I  may  locate  the  dial  remote  from  the 

place  where  the  lever  is  pivoted  by  simply 
extending  the  pipe  therefrom,  thereby  en-  65 
abling  me  to  locate  the  lever  at  the  station 
within  sight  of  the  official  in  charge  and  have 
the  signal  some  distance  therefrom,  as  around 
a  curve  or  where  the  station  is  hidden  from 
view.  70 

What  I  claim  is — ■ 
1.  Iu  a  railway  time-signal,  two  connected 

air-compressors,  one  of  which  has  connection 
with  the  pivoted  lever  adapted  to  operate  the 
same  when  actuated  by  a  moving  train,  a  clock  75 
mechanism,  a  shaft  actuated  thereby,  having 
a  ratchet-wheel,  a  pointer  having  a  spring- 
pawl  engaging  with  the  ratchet-wheel,  a  pin- 

ion upon  the  pointer-shaft,  and  a  gear  oper- 
ated by  one  compressor  to  revolve  the  shaft  80 

and  return  the  pointer  to  its  starting-point. 
2.  In  a  time-signal,  a  pointer  for  indicating 

time,and  mechanism  connected  therewith  and 
with  a  lever  having  one  end  contiguous  to  the 
railway-track,  said  lever  having  a  spring-act-  85 
nated  bearing-plate  adapted  to  contact  with 
the  wheels  of  a  passing  train  when  moving 
in  one  direction  and  yield  to  the  pressure  of 
the  wheel  when  contacted  with  by  a  train 
passing  in  an  opposite  direction.  90 

3.  In  a  railway  time-signal,  an  air-compress- 
or, a  pivoted  lever,  one  end  of  which  is  con- 

tiguous to  the  railway-track,  the  opposite  end 
engaging  the  piston  of  the  air-compressor,  a 
clock  mechanism  having  a  ratchet-wheel  on  95 
the  outer  end  of  the  clock-shaft,  a  pointer 
having  a  shaft  journaled  on  the  clock-shaft, 
a  spring-pressed  bearing  on  the  pointer  bear- 

ing on  the  ratchet-wheel,  and  a  gear-wheel  on 
the  opposite  end  of  the  pointer-shaft  meshing  100 
with  a  segmental  gear  operated  by  the  piston 
of  an  air-compressor,  said  air-compressors  be- 

ing connected  by  an  air-conduit,  substantially 
as  described. 

4.  In  a  railway  time-signal,  an  air-compress-  105 
or  actuated  by  a  passing  train,  another  air- 
compressor  and  an  air-conduit  between  the 
two,  said  air-compressor  having  an  upwardly- 
extending  bifurcated  piston-rod,  a  clock  mech- 

anism, a  pointer  moved  thereby,  having  on  its  no 
shaft  a  segmental  gear,  and  a  gear-wheel  mesh- 

ing therewith,  having  an  integral  arm  adapted 
to  rest  in  the  bifurcated  portion  of  the  piston- 
rod  and  be  actuated  thereby. 

In  testimony  that  I  claim  the  foregoing  as  115 

my  own  I  hereby  affix  my  signature  in  pres- 
ence of  two  witnesses. 

ADELBERT  II.  THORP. 
Witnesses: 

William  Webster, 
Carroll  J.  Webster. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Franklin  Benner,  of 

Minneapolis,  in  the  county  of  Hennepin  and 
State  of  Minnesota,  have  invented  certain  Im- 

5  provernents  in  Electric  Guest-Calls,  of  which 
the  following  is  a  specification. 
My  invention  relates  to  guest-calls  for  ho- 

tels, and  especially  to  improvements  in  that 
class  of  guest-calls  in  which  the  hands  of  the 

io  clock  are  employed  in  making  electric  con- 
nections. 

The  object  of  my  invention  is  to  simplify 
and  cheapen  the  construction  of  such  devices 
and  at  the  same  time  to  render  their  use  thor- 

15  oughly  efficient  and  reliable. 
To  this  end  my  invention  consists  in  the 

construction.vandlcombinations  hereinafter 
described,  juM  particularly  pointed  out  in  the 
claims. 

20  My  invention  will  be  more  readily  under- 
stood, by  reference  to  the  accompanying  draw- 

ings, in  which — 
Figure  1  is  a  front  view  of  a  guest-call  em- 

bodying my  invention.     Fig.  2  is  a  vertical 
25  cross-section  thereof  on  the  line  as  a;  of  Fig.  1. 

Figs.  3  and  4  are  enlarged  detail  views  show- 
ing the  fire-alarm  apparatus  provided  in  con- 

nection with  my  device.  Fig.  5  shows  one  of 
the  contact  segments  or  brackets  employed 

30  on  the  face  of  the  clock.  Fig.  G  is  a  diagram- 
matic  representation  of  an  annunciator  in  con- 

nection with  several  oilier  parts  of  the  guest- 
calls. 

As  shown  in  tiio  drawings,  the  clock  faco 
35  or  dial  2  and  the  clock  3  are  of  the  ordinary 

construction. 
4  and  5  represent  the  minute  and  hour 

hands,  respectively.  The  front  0  of  the  case 
is  made  of  wood,  so  as  to  insulate  the  several 

40  parts.  The  upper  part  of  tho  guest-call  is 
devoted  to  the  advertising-spaces  7  and  the 
lower  part  to  the  number  and  socket  plates. 
The  upper  sets  of  these  plates  indicate  the 
twelve  hours  of  Iho  day  and  Iho  quarter-sec1 

45  tions  thereof.  The  plates-8  in  the  upper  row 
indicate  the  oven  hours  from  one  lo  twelve, 
the  next  row  0  tho  first  quarter  or  fifteen  min- 

utes, and  tho  rows  of  plates  10  and  I!  the 
thirty  and  forty  five  minute  sections,  rospeet- 

50  ively.    At  tho  bottom  of  tho  board  I  arrange 

the  plates  12,  each  of  which  indh 
ferent  room  in  the  hotel.  Arranged  in  a  cir- 

cle around  the  clock-dial  are  the  contact-seg- 
ments 13,  made  in  the  form  of  small  brackets. 

(Shown  clearly  in  Fig.  5.)  The  u  pper  en  ds  1 4  of  55 
these  brackets  extend  inward  and  are  thick 

enough  to  form  guides  for  tho  contact-pins  15. 
The  insulated  ring  50  is  arranged  to  prevent 
the  pulling  out  ci  ..     When  these 
pins  are  pushed  down  into  positions  corn 
sponding  to  the  dotted  position  of  Fig.  5,  they 
come  within  tho  path  of  the  contact  brush  or 
spring  1G,  arranged  on  the  hour-hand.    These 
segments  are  insulated  from  one  another  and 
each  segment  is  represented  on  the  inside  of  65 
the  guest-call  by  a  small  bind  ing-post  17,  thor- 

oughly insulated  from  the  others.   A  wire  18  or 
other  electric  connection  extends  from  each 

binding-post,  representing  a  particular  point 
or  time  on  tho  clock-dial  3,  to  a  binding-post  2 
belonging  to  a  corresponding  ti mo-plate  8,  9, 
10,  or  It  on  the  faco  of  the  guest-call.     Thus 
it  will  be  seen  that  the  pin  )5  of  a  particular 
contact-segment  being  pushed  in — as,  for  in- 

stance, the  pin  opposite  "VI"— a  conneetioi 
is  made  with  tho  plate  marked  0  in  the  upper 
row  of  tho  time-plates.     From  tho  framework 
of  the  clock  a  line  20  extends  through  a  bat- 

tery 2  L  to  an  electric  boll  22,  situated  in  a 
specified   room  of.  the  hotel.     Suppose  this  80 

room  to  be  "No.  24,"  the  circuit  may  be  traced 
from  the  battery  to  tho  clock,  from   thence 

through  the  hour-hand  and  tho  spring1  16  to 
the  pin  "six  o'clock,"  contact -segmont  13', 
thence  through  tho  board  to  the  binding-post  85 

thereof,  and  by  tho  wire  is'  to  tho  plate  ""No. G"  in  the  row  of  plates  S.     From  thence  the 
circuit  is  traced  through  i.he  plug  23  and  the 
loop-cord  21  to  a  similar  plug  25,  inserted  in 
one  of  the  plug-sockets  20  of  tho  rooua-plate  oc 
24.  'Current  passes   thence  through   to  the back  of  the   board  and   the  plate  27  to  the 
strand  28,  leading  to  tho  bell  22  in  the  room 
"No.  2-1."     From   the  boll  the  circuit  is  com- 

pleted through  the 
or  through  a  ground  connection,  wheroup 
tho  bell  will  bo  caused  to  ring  until  by  the 
movement  of  the  hour  hand  the  spring  JG  is 

carried  pastthopin  of  tho  segment  13'.     If  the 
pin  of  the  segment  next  in  advance  has  bee1 
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ished  in  also,  the  spring*  16  will  strike  it within  fifteen  minutes  after  six,  and  a  loop- 
ord  and  plugs  being  connected  with  the 

c6.15"  time-p'Tate  and  the  plate  of  a  given 
5  room  the  call-bell  therein  will  be  rung  at  that 

time.    In  each  of  the  plates  or  small  disks  on 
the  board  I  provide  four  of  the  socket-holes 
26,  so  that  if  necessary  four  connections  may 

made  from  a  single  plate.    As  a  usual 
to  thing,  however,  only  a  single  ping  is  provided 

onnection  with  each  room-plate  12,  and 
the  end  thereof  is  preferably  permanently  se- 
mred  thereto,  so  that  the  cord  may  not  be  lo&t. 
The  particular  construction  of  these  plates  is 
shown  best  in  Figs.  3  and  4,  in  which  I  also 
have  a  fire-alarm  deviee  common  to  all  the 
rooms  and  by  the  operation  of  which  the  bells 
in  ail  the  rooms  may  be  caused  to  ring  simul- 

taneously and  continuously.    In  these  figures 
»o  the  front  wall  is,  for  clearness,  shown  in  full 

lines  instead  of  being  sectioned.    The  plates 

'',  are  fastened  directly  on  the  board  6,  or,  if 
desired,  upon  a  sheet  of  insulating  material 

>y  screws  30,  passing  through  the  board  and 
tsfeened  in  the  baek  plates  27,  from  which  the 

wires  extend  to  the  several  call-bells. 
For  ringing  all  the  call-bells  at  onoe  I  pro- 

vide theslidiog  fire-alarm  device  consisting  in 
the  strip  32Tof  insulating  material,  preferably 

30  hard  rubber,  and  provided  with  sections  33, 
:>maally  standing  over  the  several  sections 
7  and  practically  forming  a  part  thereof, be- 

ing preferably  insulated  from  all  other  parts. 
Ftia  spring  51  presses  on  the  bar  32:  and  in- 

35  sures  good  contacts  between  the  back  plates 
and  block  33.     On  the  end  of  the  bar  32  I  se- 

cure the  contact-spring  34,  having  a  screw  35, 
electrically  connecting  the  same  with  the  end 
section  33.    The  link  36  is  pivotally  connected 

ith  the  end  of  the  bar  32  and  the  crank  37, 
which  extends  through  the  board  6  and  is  pro- 

vided with  the  handle  38,  by  means  of  which 
he  crank  may  be  thrown  over  into  the  Fig.  4 

position,  thereby  bridging  the  sections  33  over 
45  the  plates  27  and  making  a  continuous  path 

for  the  current  and  at  the  same  time  snapping 
the  spring  34  under  the  stationary  contact- 
spring  39; connected  with  the  binding-post  40, 
ffhich  isvin  turn  connected  with  the  battery. 

50  Taxis  it  will  be  seen  that  the  clock  is  short- 

m'rcuited  and   a  direct  battery   connection completed  through  all  the  lines  and  to  all  of 
the  call-bells  to  sound  the  alarm. 

One  of  the  chief  objections  to  guest-calls 
ivhich  depend  upon  the  operation  of  a  clock 
is  that  the  attendants  allow  the  clock  to  run 

'n,  thereby,  of  course,  rendering  the  whole 
system  inactive.     To  overcome  thisobjection 
and  compel  attention,  I  provide  the  annunci- 

having  a  drop  bearing  a  sign  "  Wind  the 
,"  or  the  like,  as  shown  in  Figs.  1  and  7. 

pted  to  show  through  an  opening 
the  boar.'  (5,  and  the  construction  of  the  ap- 

.hown  in  Figs.  C  and  7,  in  which 
.;.  7  corresponds  to  the  bell  41 

of  Fig.  2,  while  the  annunciator  is  supposed  to 
be  contained  in  the  box  43  of  Fig.  2.  A  sepa- 

rate bell  may  be  used  in  connection  with 
this  part  of  the  apparatus  or  connections  may 
be  made  with  the  main  battery  21.  The  drop  70 
is  arranged  to  fall  when  the  clock  runs  down. 
To  operate  the  annunciator  at  just  this  time, 
I  provide  the  contact-bracket  44,  insulated 
from  the  rest  of  the  clock  and  provided  with 
several  of  the  lugs  45,  with  one  or  two  of  75 
which  the  clock-spring  46  when  it  is  fully 
expanded  makes  contact,  thereby  completing 
the  circuit  through  the  frame  of  the  clock  to 
the  bell,  thence  through  battery,  through  the 
coils  47  of  the  annunciator,  and  back  to  the  80 
clock-frame.  It  is.  obvious  that  either  in 
this  case  or  in  the  other  connections  of  the 

gnest-eall  grounded  circuit  might  be  em- 
ployed instead  of  metallic.  The  annunci- 

ator best  adapted  for  my  use  is  shown  in  Fig.  85 
6,  where  the  electro-magnet,  the  armature, 
and  the  drop-shutter  are  of  the  well-known 

types. Having   thus  described  my  invention,  I 
claim  as  new  and  desire  to  secure  by  Letters  90 

Patent — 1.  The  combination,  in  a  guest-call,  of  a 
clock  and  an  hour-hand  for  the  same,  pro- 

vided with  a  oontaetbrush  or  spring  16,  with 
contact-bracket  segments  13  arranged  about  95 
the  dial  of  said  clock,  movable  pins  16,  ar- 

ranged in  said  bracket  and  adapted  to  be 
pushed  through  the  same  into  the  path  of 
the  end  of  said  spring  16,  said  segments  be- 

ing insulated  from  one  another,  and  "means  100 
for  connecting  the  same  with  call-bells  ar- 

ranged in  the  several  rooms  of  the  building, 
as  described. 

2.  The  combination,  with  the  clock  pro- 
vided with  the  hour-hand  having  the  con-  105 

tact -spring  16,  of  the  contact  -  segments  13, 
having  the  form  of  brackets  and  provided 
with  pins  16,  binding-posts  for  said  segments 
on  the  back  of  the  insulating-board  on  which 
the  same  are  placed,  and>means  for  prevent-  no 
ing  the  removal  of  said  pins  from  said  brack- 

ets, substantially  as  and  for  the  the  purpose 

specified. 3.  The  combination,  in  a  guest-eall,  of  a 
clock  having  an  hour-hand,  with  insulated  1x5 
contact-segments  arrangjd  about  the  same 
and  representing  the  various  time- divisions 
of  the  clock,  contact-pins  slidabiy  arranged 
in  said  sections,  a  brush  on  said  hour-hand 
to  engage  the  same  when  pushed  in,  time-  120 
plates  8,  9,  10,  and  11,  arranged  upon  the 
face  of  the  call,  plug-sockets  therein,  room- 
number  plates  arranged  thereon,  plugs  and 
cords  connected  therewith,  said  plugs  adapted 
to  be  placed  in  said  sockets,  connection  from  125 
said  room-number  plates  to  call-bells,  and  con- 

nections between  the  time-plates  and  corre- 
sponding contact-segments,  substantially  as described. 

4.  The  combination,  with  the  room-number  130 
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plate,  of  a  bar  32,  blocks  33,  insularly  ar- 
ranged thereon,  back  plates  27,  screws  30, 

connecting  the  same  with  said  number-plates, 
means  for  holding  said  blocks  or  back  plates 

5  in  contact,  springs  34  and  39,  said  spring  34 
connected  with  one  of  said  blocks,  and  means 
for  moving  said  bar  to  bridge  said  blocks  and 
plates,  substantially  as  described. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  this  13th  day  of  October,  1891.         io 

FRANKLIN  BENNER. 

In  presence  of — C.  G.  Hawley, 
F.  S-.  Lyon. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  John  McMillan  and 

George  II.  Taylor,  citizens  of  the  United 
States,  residing  in  the  city  and  county  of 

5  Philadelphia,  State  of  Pennsylvania,  have  in- 
vented a  new  and  useful  Improvement  in 

Electrical  Alarm  Attachments  to  Clocks, 
which  improvement  is  fully  set  forth  in  the 
following  specification    and    accompanying 

io  drawings. 
Our  invention  consists  of  an  alarm  attach- 

ment to  a  clock,  the  same  being  in  an  electric 
circuit  which  is  closed  by  the  mechanism 
when  the  set  time  arrives,  as  will  be  herein- 

15  after  described. 
Figure  1  represents  a  front  view  of  a  clock 

having  an  electric  alarm  attachment  embody- 
ing our  invention.  Fig.  2  represents  a  front 

view  of  a  portion  thereof.    Fig.  3  represents 
20  a  perspective  view  of  a  detached  portion. 

Fig.  4  represents  a  section  of  a  hand-post  and 
adjacent  portions. 

Similar  letters  of  reference  indicate  corre- 
sponding parts  in  the  several  figures. 

25       Referring  to  the  drawings,  A  designates  a 
clock  which,  excepting  the  features  of  our  in- 

vention applied  thereto,  is  of  usual  construc- 
tion. 

B  designates  a  setting-dial,  which  is  placed 
30  on  a  post  or  arbor  similar  to  alarm-clocks 

heretofore  in  use,  said  dial  carrying  a  disk 
C,  in  the  periphery  of  which  is  a  notch  or  re- 

cess D.  Resting  freely  upon  said  periphery 
is  an  arm  E,  which  is  pivoted,  as  at  F,  to  the 

35  frame  of  the  works  of  the  clock. 
G  designates  a  finger,  which  is  secured  to 

the  clock-casing  and  projects  toward  the  in- 
ner end  of  the  arm  E,  so  that  when  the  latter 

lowers,  as  will  be  hereinafter  more  fully  ex- 
40  plained,  contact  is  formed  with  said  finger  G. 

Supported  upon  the  outside  of  the  casing  of 
the  clock  or  other  suitable  part  thereof  is  a 
bell  or  gong  II  of  the  order  of  an  electric  bell, 
the  operating  mechanism  of  which  is  con- 

45  nected  by  a  suitable  wire  J  with  a  battery  K, 
the  latter  being  also  connected  with  the  frame 
of  the  works  of  the  clock  by  a  wire  L,  so  that 
said  frame  is  in  electrical  communication  with 
the  battery. 

50      M  designates  a  switch  whose  posts  are  con- 

nected with  the  ends  of  the  wire  J  for  pur- 
poses to  be  explained. 

Connected  with  the  finger  G  is  a  wire  N, 
which  is  also  connected  with  the  mechanism 
of  the  bell  H,  it  being  seen  that  the  bell  is  in  55 
an  electric  circuit. 

The  dial  B  is  primarily  set  so  that  when 
the  recess  D  arrives  at  a  certain  point  the 
alarm  will  be  sounded,  it  being  noticed  that 
when  said  recess  reaches  said  point  the  lever  60 
or  arm  E  being  no  longer  controlled  by  the 
periphery  of  the  disk  C,  drops  into  said  re- 

cess, and  thus  forms  a  contact  with  the  finger 
G,  when  as  the  switch  M  is  "  on  "  an  alarm  is 
sounded,  and  the  bell  will  continue  to  ring  65 
until  the  arm  E  is  again  raised  by  the  disk  C 
as  it  rotates  or  the  switch  M  is  thrown  of.    It 
will  be  seen  that  the  works  of  the  clock  are 
devoid  of  the  alarm  mechanism  usual  in  alarm- 
clocks,  excepting,  however,  the  dial  B  and  70 
disk  C,  it  being  also  evident  that  said  dial  and 
disk  may  be  applied  to  ordinary  clocks,  as 
may  also  be  the  arm  E,  finger  G,  the  battery 
and  bell,  the  wires  and  switch,  so  that  such 
ordinary  clocks  may  be  readily  converted  into  75 
alarm-clocks.    It  is  also  evident  that  the  bell 
H,  the  battery,  and  switch  may  be  located  in 
an  apartment  removed  from  the  clock,  it  only 
being  necessary  to  support  said  parts  where 
desired  and  provide  wires  of  proper  length  80 
for  connection  with  the  respective  parts. 
Having  thus  described  our  invention,  what 

we  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

1.  A  clock  provided  with  a  setting-dial  and  85 
a  recessed  disk  carried  by  the  same,  a  gravi- 

tating pivoted  arm  normally  in  contact  with 
the  periphery  of  said  disk,  and  a  stationary 
finger  forming  an  electric  terminal  adapted 
to  be  contacted  by  said  arm,  said  arm  and  90 
finger  being  in  an  electric  circuit  which  is 
closed  when  said  arm  and  finger  contact,  sub- 

stantially as  described. 
2.  An  electric  alarm  attachment  to  a  clock, 

consisting  of  a  setting-dial  with  a  recessed  95 
disk  on  the  hand  post  or  arbor,  a  gravitating 
pivoted  arm  connected  with  the  frame  of  the 
works  of  the  clock,  a  stationary  fing6r  form- 

ing an  electric  terminal  and  supported  adja- 
cent to  said  arm  and  normally  free  of  con-  100 
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to 

tact  of  said  arm,  a  battery,  and  a  bell,  said 
frame,  arm,  ringer,  and  bell  being  in  an  elec- 

tric circuit  which  is  closed  by  contact  of  said 
arm  with  said  finger,  substantially  as  de- 
scribed. 

3.  A  clock  provided  with  a  setting-dial  and 
a  recessed  disk  carried  by  and  movable  with 
said  dial,  a  gravitating  pivoted  arm  normally 
in  contact  with  the  periphery  of  said  disk,  a 
stationary  finger  forming  an  electric  terminal 
adapted  to  be  contacted  by  said  arm,  a  bat- 

ter3T,  and  a  bell,  said  frame,  arm,  finger,  bell, 
and  battery  being  in  an  electric  circuit,  and 
a  switch  for  opening  and  closing  said  circuit, 
interposed  in  said  circuit,  substantially  as  de- 
scribed. 

JOHN  MCMILLAN. 
GEORGE  II.  TAYLOR. 

Witnesses: 

John  A.  "Wiedersheim, 
A.  P.  Jennings. 
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To  all  whom  it  may  concern,: 

Be"  it  known  that  I,  Emanuel  R.  IIeyser, of  Leon,  Mexico,  have  invented  a  new  and 

Improved  Watchman's  Time-Chenk,of  which 
5  the  following  is  a  specification,  refereuce  be- 

ing had  to  the  annexed  drawings,  forming  a 
part  thereof,  in  which — 

Figure  1  is  a  side  sectional  elevation  of  my 
improved  apparatus,  taken  on  line  x  x  in  Fig. 

io  2.  Fig.  2  is  a  horizontal  section  taken  on  line 
y  y  in  Fig.  I.  Fig.  3  is  an  enlarged  side  ele- 

vation of  the  paper-moving  roll.  Fig.  4  is  an 
enlarged  vertical  transverse  section  taken  on 
line  y  y  in  Fig.  2,  and  Fig.  5  is  a  perspective 

15  view  of  the  ink-ribbon  holder. 
Similar  letters  of  reference  indicate  corre- 

sponding parts  in  all  the  views. 
The  object  of  my  invention  is  to  construct 

a  simple  and  effective  watchman's  time-check 
ac  which  will  indicate  the  presence  or  absence 

of  the  watchman  at  a  given  point  at  certain 
intervals  of  time. 

My  invention  consists  in  a  time  movement 
provided  with  electric  circuit-closing  devices 

25  for  closing  the  electric  circuit  at  stated  inter- 
vals, a  ratchet-wheel  carrying  figures  repre- 

senting the  hours  and  dots  for  the  half -hours, 
electro-magnetic  apparatus  placed  in  the  cir- 

cuit of  the  clock  circuit-closer  and  provided 
30  with  an  armature-lever  carrying  a  pawl  for 

actuating  the  ratchet-wheel,  a  spring-actuated 
printing-bar  for  pressing  the  characters  upon 
the  printing-surface,  means  for  intermitting 
the  action  of  the  printing-bar,  and  mechanism 

35  for  moving  .the  strip  upon  which  the  impres- 
sions are  made,  all  as  will  be  hereinafter  more 

fully  described. 
The  mechanism  for  closing  the  electric  cir- 

cuit of  my  improved  apparatus  consists  of  a 
40  clock  A,  having  a  dial  a  and  hands  b  c,  con- 

structed and  arranged  in  the  usual  way,  and 
the  electric  contact-strips  d  e,  secured  to  the 
dial  at  diametrically-opposite  edges  and  cov- 

ering a  space  equivalent  to  five  minutes  of 
45  time  by  the  clock.  The  said  contact-strips  d 

e  are  insulated  from  the  dial,  and  being  in 

the  path  of  the  end  of  the  minute-hand  0  are' 
each  touched  once  during  one  revolution  of 
the  minute-hand.    The  contact-strips  d  e  are. 

50  provided  with  binding-posts  and  are  both  con- 
nected with  one  pole  of  the  battery  B,  the 

other  pole  of  which  is  connected  with  the  elec- 

tro-magnetic check  mechanism  C,  which  is 
connected  electrically  with  the  movement  of 
the  clock  A.  55 

In  standard  /,  secured  to  the  bottom  of 
the  casing  D,  is  journaled  the  shaft  h  of  the 
ratchet-wheel  E,  said  ratchet-wheel  having  on 
its  periphery  twenty-four  teeth,  and  upon  one 
side  of  said  ratchet-wheel,  opposite  alternate  60 
teeth,  are  formed  characters -corresponding 
with  those  on  the  clock-dial  and  representing 
the  hours  of  the  day.  Opposite  intermediate 
teeth  are  located  projections  corresponding 
with  the  half-hours.  65 

In  one  end  of  the  casing  D  is  fixed  a  mag- 
net F,  which  is  connected  electrically  with 

the  battery  B  and  with  the  movement  of  the 
clock  A.  To  the  bottom  of  the  casing  D  is 
attached  a  plate  i,  to  which  is  pivoted  the  ar-  70 
mature-lever;,  carrying  an  armature  k,  which 
is  within  the  field  of  the  magnet  F.  The  ar- 

mature-lever j  is  prolonged  above  the  arma- 
ture k,  and  to  the  extremity  thereof  is  pivoted 

a  hooked  pawl  Z,  which  engages  the  ratchet-  75 
wheel  E.  The  awnature-leverj  also  carries 
an  angled  arm  m,  the  end  of  which  is  enlarged, 
forming  a  platen  of  sufficient  size  to  cover 
the  characters  formed  on  the  ratchet-wheel. 
The  arm  m  is  rigid  in  a  vertical  direction,  80 
but  is  capable  of  swinging  laterally  when 
pressed  by  the  printing -bar  G.  The  said 
printing-bar  G  moves  in  guides  in  the  casing 
D  and  one  end  thereof  projects  through  the 
front  of  the  casing  and  is  furnished  with  a  85 
knob  n,  by  which  it  may  be  drawn  outwardly 
preparatory  to  releasing  it  for  the  purpose  of 
printing.  On  the  bar  G  is  placed  a  collar  o, 
between  which  and  the  front  of  the  casing  D 
is  placed  a  spiral  spring  p.  A  forked  arm  II,  90 
secured  to  the  standard/,  carries  an  ink-rib- 

bon q  In  front  of  the  ratchet-wheel  E  and  op- 
posite the  path  of  the  characters,  carried  by 

the  wheel.  In  front  of  the  ink-ribbon  is  car- 
ried a  strip  r  of  paper,  which  is  taken  from  a  95 

reel  I,  located  at  one  end  of  the  casing  D  and 
wound  upon  a  reel  J  at  the  opposite  end  of 
the  casing.  The  shaft  of  the  reel  J  is  pro- 

vided with  a  spur-wheel  s,  which  is  engaged 
by  a  similar  spur-wheel  t  on  a  shaft  u,  jour-  100 
naled  in  the  arm  v,  which  supports  the  up- 

per end  of  the  reel-shaft.  The  shaft  u  also 
carries  a  ratchet-wheel  w,  which  is  engaged 

by  a  spring-pressed  pawl  a',  pivoted  to  one 
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end  of  the  lever  b',  the  other  end  of  the  said 
lever  being  connected  with  the  printing-bar 
G  by  a  link  c'.  The  spring-pressed  detent- 
pawl  a'  engages  the  ratchet-wheel  w  and  pre- 

5  vents  retrograde  movement.  The  armatnre- 
lever  j  is  held  normally  against  the  limit- 

screw  e'  by  the  spring/',  attached  to  the  bot- 
tom of  the  casing  and  pressing  against  the 

said  lever. 

10  The  operation  of  my  improved  apparatus 
is  as  follows:  When  the  minute-hand  oof  the 
clock  A  makes  a  contact  with  the  contact- 
strip  d  or  e,  the  circuit  of  the  battery  B  is 
closed  and  the  magnet  P  is  energized,  draw- 

15  ing  forward  the  armature  7c,  and  with  it  the 
armature-lever,/.  This  operation  moves  for- 

ward the  ratchet-wheel  E  one  notch,  bringing 
a  dot  or  a  character  opposite  the  printing-bar 
G,  at  the  same  lime  bringing  the  end  of  the 

20  arm  m  between  the  said  priuting-bar  and  the 

paper  strip  r.  It'  under  these  circumstances 
the  watchman  on  duty  withdraws  and  releases 
the  bar  G  by  grasping  the  knobn  and  releas- 

ing it,  the  impact  of  the  bar  upon  the  en- 
25  larged  end  of  the  arm  m  will  press  the  paper 

strip  r  against  the  ink-ribbon  q,  which  in  turn 
is  pressed  against  the  projecting  dot  or  char- 

acter on  the  wheel  E,  thus  forming  on  the 
paper  an  impression  of  the  said  dot  or  char- 

30  acter.  If  the  watchman  does  not  pull  the  bar 
G  during  the  time  that  the  circuit  of  the  bat- 

tery B  is  closed  on  the  magnet  F  by  the  clock 
A,  the  pulling  of  the  rod  will  not  produce  an 
impression  on  the  paper,  as  the  armature-le- 

35  verj  is  thrown  back  when  the  circuit  is  broken, 
thereby  carrying  the  arm  m  out  of  the  path 
of  the  bar  G,  thus  preventing  the  bar  G  from 
exerting  pressure  on  the  wheel  E  and  inter- 

mediate devices.    In  consequence  of  this  no 
40  record  can  be  made,  and  the  paper  strip  will 

show  a  neglect  of  duty  on  the  part  of  the 
watchman.  Whenever  the  bar  G  is  drawn 
out  preparatory  to  making  an  impression,  the 
pawl  a',  through  the  medium  of  the  link  cf 

45  and  lever  6',  is  made  to  engage  the  ratchet- 
wheel  w  and  turn  it,  thereby  turning  the  reel 
J  and  drawing  forward  the  paper-strip  so  as 
to  present  a  new  surface  for  printing.  As 
the  electro-magnetic  mechanism  which  turns 

50  the  ratchet-wheel  E  is  entirely  independent 
of  the  printing  mechanism,  the  said  ratchet- 
wheel  is  turned  one  notch  every  half-hour,  so 
that  when  the  impressions  on  the  paper  do 
not  show  the  hour  and  half-hour  marks  in 

55  regular  succession  the  interval  of  the  ab- 
sence of  the  watchman  from  the  instrument 

can  be  readily  determined. 
It  is  obvious  that  the  printing-wheel  E  may 

be  operated  independently  of  the  time-circuit- 
60  closing  device,  as  under  some  conditions  a 

push-button  may  be  substituted  for  the  time- 
circuit  closer.    It  is  also  obvious  that  the 

time-circuit  closer  may  be  usefully  employed 
in  other  ways.    Therefore  I  do  not  limit  or 
confine  myself  to  the  exact  combination  or  65 
arrangement  herein  set  forth. 
Having  thus  described  my  invention,  I 

claim  as  new  and  desire  to  secure  by  Letters 

Patent— 1.  In  a  watchman's  tiine-ohcck,  the  combi-  70 
nation,  with  a  clock  and  an  electrical  device 
connected  therewith,  of  a  printing-wheel  op- 

erated by  the  electrical  device  and  having  its 
characters  on  one  side,  an  ink-ribbon  in  front 
of  the  printing-wheel,  a  strip  of  paper  in  front  75 
of  the  ink-ribbon,  a  printing-bar  to  be  oper- 

ated by  the  watchman,  and  a  platen  moved 
in  and  out  of  the  path  of  the  printing-bar 
by  the  electrical  device,  substantially  as  de- 

scribed. 80 

2.  In  a  watchman's  time-check,  the  combi- 
nation, with  a  clock  and  an  electrical  device 

connected  therewith,  of  a  printing-wheel  op 
erated  by  the  electrical  device  and  having  its 
characters  on  one  side,  an  ink-ribbon  in  front  85 
of  the  printing-wheel,  paper-reels  mounted 
to  allow  the  paper  to  pass  in  front  of  the  ink- 
ribbon,  a  printing-bar  to  be  operated  by  the 
watchman,  a  platen  moved  in  and  out  of  the 
path  of  the  printing-bar  by  the  electrical  de-  90 
vice,  and  means  for  rotating  one  of  the  paper- 
reels  from  the  printing-bar,  substantially  as 
described. 

3.  In  a  watchman's  time-check,  the  combi- 
nation, with  a  printing-wheel,  an  inking-rib-  95 

bon,  and  paper- reels,  of  a  spring -pressed 
printing-bar  to  be  operated  by  the  watchman, 
a  platen  moved  in  and  out  of  the  path  of  the 
printing- bar,  and  mechanism  between  the 
printing-bar  and  one  of  the  paper-reels  for  100 
operating  the  said  reel  from  the  printing-bar, 
substantially  as  described. 

.4.  In  a  watchman's  time-check,  the  combi- 
nation of  the  ratchet-wheel  E,  carrying  char- 
acters representing  the  hours  of  the  day,  the  105 

electro-magnetic  wheel-operating  device  con- 
sisting of  the  electro-magnet  F,  the^spring- 

pressed  armature-lever  j,  provided  with  the 
arm  m  and  pawl  Z,  adapted  to  engage  the 
ratchet-wheel,  the.  spring-pressed  printing-  no 
bar  G,  arranged  to  press  upon  the  arm  m,  and 
the  electric  generator  and  circuit-closer,  sub- 

stantially as  specified. 
5.  The  combination,  with  the  time-printing 

mechanism,  of  the  reel  I,  carrying  the  paper  115 
strip  r,  the  reel  J  for  receiving  the  paper  strip, 

the  ratchet-wheel  w,  the  lever  &',  the  spring- 
pressed  pawl  a',  the  link  c',  and  the  printing- 
bar  G,  substantially  as  specified. 

EMANUEL  R. 
Witnesses: 

Richard  Gubnthee, 
F.  E.  Trainer. 

HEYSER. 
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WILLARD  L.  BUNDY,  OF  BINGHAM  TON,  NEW  YORK,  ASSIGNOR  TO  THE 
BUNDY  MANUFACTURING  COMPANY,  OF  SAME  PLACE. 
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SPECIFICATIOK  forming  part  of  Letters  Patent  No.  482,293,  dated  September  6,  1892. 
Application  filed  Maroh  3, 1892.    Serial  No,  423,607.   (Ho  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Willari>  L.  Bundy,  of 

Bingharatori,  in  the  county  of  Broome,  in  the 
State  of  Now  York,  have  invented  new  and 

5  useful  Improvements  in  Workmen's  Time- Recorders,  of  which  the  following,  taken  in 
connection  with  the  accompanying  drawings, 
is  a  full,  clear,  and  exact  description. 

My  in<  ontiou  relates  to  workmen's  time-re- 
io  corders;  and  my  object  is  to  simplify  the  con- 

struction and  increase  the  efficiency  tho?'eof 
and  to  produce  a  tilne-rccorder  in  which  .the 
printing  mechanism  is  actuated  or  set  by  the 
introduction  of  a  flat  check  provided  with 

15  suitable  printing  characters  in  relief  into  a 
vertical  chute;  in  which  the  check  as  it  falls 
through  the  chute  trips  the  printing  alarm 
mechanism  when  it  reaches  the  point  therein 
which  brings  tho  characters  thereon  in  the 

so  printing-line,  which  is  in  line  with  the  time- 
wheels;  in  which  the  check  is  held  at  the 
printing-point  until  the  impression  is  made; 
in  which  the  check  is  released  simultaneously 
with  the  making  of  the  impression  and  by  the 

25  impression  mechanism;  in  which  the  check- 
holder  is  set  to  catch  the  check  by  the  mech- 

anism which  is  actuated  by  the  introduction 
of  the  check;  in  which  tho  printing-platen 
also  carries  the  paper  strip  and  is  fed  by  a 

30  mechanism  actuated  by  the  vibratory  move- 
ments of  the  platen,  and  in  which  the  ribbon- 

feed  mechanism  is  actuated  by  tho  introd'uc-- tion  of  the  cheek. 
My  invention  consists  iu  the  several  novel 

35  features^ elements, andinechanisms  which  are 
hereinafter  described,  and  which  are  specifi- 

cally set  forth  in  the  claims  hereto  annexed. 
It  is  constructed  as  follows,  reference  bein^ 
had  to  the  accompanying  drawings,  in  which — 

40  Figure  1  is  a  front  elevation  of  the  recorder 
complete  in  its  case,  the  door  being  removed, 
everything  beingln  its  normal  position  ready 
for  the  introduction  of  the  check.  Fig.  2  is  a 
like  view  of  the  same,  showing  the  printing 

15  and  alarm  mechanism  set  ready  by  the  intro- 
■  duction  of  the  check  into  the  chute  and  ready 
to  be  tripped  by  the  dropping  of  the  sr  me 
onto  the  trip.     Fig.  3  is  a  vertical  sectional 
elevation  of  the  check -chute  ready  for  the 

50  introduction  of  the  check  aud  an  elevation  of 
the  impression  and  paper-feed  mechanism  as 

viewed  from  the  right  in  Fig.  1.  Fig  4  is  a 
sectional  detail  of  the  top  of  the  check-chute, 
showing  the  check  partially  introduced  and 
in  engagement  with  the  lever  by  which  the  55 
impression  and  alarm  mechanisms  are  set  and 
in  the  position  it  assumes  at  the  moment  when 
they  are  so  set.  Fig.  5  is  a  sectional  detail  of 
the  cheek-chute,  the  catch  which  holds  the 
impression  and  alarm  mechanisms  in  thoir  60 
position  When  set,  the  slide  which  supports 
tho  check  at  the  printing-line,  the  impression- 
platen,  ink-ribbon,  and  paper  strip.  Fig.  C 
shows  the  check  in  front  elevation,  in  rear 
elevation,  and  in  top  plan,  respectively.  Fig.  65 
7  is  a  top  plan  of  the  check-chute  -and  the 
check  inserted  therein.  Fig.  8  is  an  elevation 
of  the  oheck-chute  looking  from  tho  right  in 
Fig.  1.  Fig.  9  is  a  rear  elevation  of  part  of  the 
arm  which  carries  the  alarm-hammer  and  the  70 
mechanism  thereon.  Fig.  10  is  a  like  view  of 
the  same,  showing  tho  setting-catch  in  engage- 

ment therewith.  Fig.  11  is  apian  of  the  train 
of  gearing  which  actuates  the  time-wheels. 
Fig.  12  is  a  front  elevation  of  part  of  the  check-  75 
chute,  the  check  therein,  and  the  time-wheels. 
Fig.  13  is  a  sectional  detail  of  the  check-chute 
and  the  check  therein  and  a  top  plan  of  the 
time-wheels  and  the  gearing  actuating  them 
synchronous  with  the  clock.  Fig.  14  is  an  80 
elevation  of  the  paper-feed  mechanism  look- 

ing from  the  left  iu  Fig.  1.  Fig.  15  is  a  sec- 
tional elevation  of  the  same  on  line  x  x,  Fig. 

14.  Fig.  16  is  a  detail,  enlarged,  of  the  crank- 
arm  connected  to  the  platen-carrying  bar  and  8c 
the  rod  actuating  it.  Fig.  17  is  a  front  eleva- 

tion of  the  time-wheels  shown  in  top  plan  in 

.Fig.  13. A  is  the  casing,  aud  a  is  an  ordinary  clock 
mechanism,  upon  the  hour-hand  part  of  which  90 
the  gear  0  is  mounted,  in  engagement  with 
the  gear  c,  which  is  in  engagement  with  the 
gear  d  upon  the  side  of  the  time-wheel  d',  in- 
dicating  the  minutes  by  the  number  upon  its 
periphery.  95 

The  gear  c  is  mounted  upon  the  shaft  c', 
which  also  carries  a  gear  c",  in  differential 
engagement  with  the  gear  c'"  upon  the  side 
of  the  hour-wheel  d",  the  gear  c"  having  one 
tooth  and  the  gear  c"*  having  twelve,  so  that  ior 
every  full  rotation  of  the  gears  c  and  c"  ro- 

tates the  gear  c1"  aud  the  hour-wheel  the  dis- 
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tance  01  a  single  tooth  on  the  gear  c'"  on  one 
hour  upon  the  hour-wheel. 

B  is  the  check-chute,  consisting  of  two  par- 
allel bars  grooved  longitudinally  and  mount- 

5  ed  in  an  upright  position  in  the  casing  and 
extending  through  its  top,  and  h  is  the  check, 
which  is  of  such  width  and  thickness  as  to 
fit  loosely  in  the  chute.  This  check  consists 
of  a  plate  of  metal  provided  upon  its  front 

io  face  with  a  designating-number  h'  and  at  one 
side  with  a  raised  or  embossed  printing-num- 

ber h",  the  rib  7i'"  on  that  edge  being  broken 
away,  as  shown,  and  upon  the  back  provided 
with  a  longitudinal  guide-groove  W".    A 

15  short  vertical  fin  or  rib  k  is  secured  on  one 
side  of  the  chute  and  projects  into  it,  and 
when  the  check  is  iuserted  it  fits  into  the 
guide-groove  on  the  back  thereof  and  guides 
it,  and  also  insures  the  proper  insertion  of 

ao  the  check  with  the  printing-number  on  the 
proper  side. 

A  slotway  i  is  cut  in  one  side  of  the  check- 
chute,  and  a  pivotally-mounted  lever  m  pro- 

jects through  it  into  the  check-chute,  so  that 
25  the  edge  of  the  check  engages  with  it  and 

pushes  that  end  down  as  the  check  is  pushed 
into  the  chute,  as  shown  in  Fig.  4,  and  this 

raises  the  connecting-rod  m',  the  lower  end  of 
which  is  connected  to  the  crank-arm  m", 

30  which  is  secured  upon  the  rock-shaft  n,  which 
is  journaled  in  the  frame  n'  aud  tho  back  of 
the  casing,  as  shown  in  Fig.  3.  The  arm  p  is 
also  secured  upon  said  shaft  and  upon  its 
upper  end  carries  the  impression-platen  r,  so 

35  that  when  the  connecting-rod  m'  is  pulled  up, as  aforesaid,  it  partially  rotates  theshaf  t  n  and 
throws  the  platen  away  from  the  side  of  the 

chute,  as  shown  in  Fig.  2,  and  r' is  the  retract- 
ing-spring  which  gives  the  impulse  to   the 

40  platen  to  strike  a  quick  blow  to  make  an  im- 
pression. Upon  the  crank  m"  an  arm  s  is  se- cured, carrying  a  hammer  upon  its  outer  end, 

and  therefore  when  the  rod  m'  is  raised,  as 
aforesaid,  said  hammer  is  raised  away  from 

45  the  bells' and  the  spring  r'  causes  jt  to  strike a  single  blow  upon  the  bell.  Upon  an  arm 
upon  the  side  of  the  check-chute  I  pivot  a 
hook  1,  the  opposite  end  of  which  projects 
into  the  check-chute,  Fig.  10,  so  that  the  drop- 

50  ping  check  strikes  it  and  depressing  this  end 
raises  the  hook,  Fig.  5.  When  the  rod  m'  is 
raised  and  the  arm  s  with  it,  the  hook  1  en- 

gages with  the  pin  2  upon  this  arm,  Fig.  10, 
and  thiff holds  the  platen  and  hammer  in  the 

55  position  shown  iu  Fig.  2.  Then  when  the 
check  drops  and  throws  up  Slid  hook  out  of 
its  engagement  with  said  pin  both  the  platen 
and  hammer  are  released  to  make  the  impres- 

sion and  give  the  alarm.    When  the  check 
60  has  thus  unlocked  the  platen  and  hammer, it 

rests  upon  the  sliding  stop  3,  and  the  figures 
h"  thereon  are  then  in  the  printing-line.  This 
stop  is  suitably  mounted  alongsideof  the  hook 
1  and  is  provided  with  a  slide-pin  4,  which  ex- 

65  tends  out  beyond  the  edge  of  the  chute,  and 
an  arm  5,  secured  to  the  platform,  Figs,  land 
2,  is  adapted  to  engage  with  this  pin  just  as 

the  platen  is  making  an  impression  and  force 
said  stop  back  and  release  the  check,  which 
then  drops  from  the  chute  into  a  receiver  6.     70 

The  ink-ribbon  x  is  wound  upon  the  spool 

7,  journaled  in  the  frame  n',  and  the  reel  8, which  is  secured  upon  a  shaft  9,  journaled  in 
a  bracket  10,  secured  upon  the  chute  and  in 
the  back  of  tho  case.  A  gear  11  is  secured  75 
uponJthis  shaft,  meshing  with  the  pinion  12, 
secured  upon  the  gear  13,  which  meshes  with, 
a  pinion  (not  shown)  secured  upon  the  shaft 
which  carries  the  star-wheel  14. 

An  arm  15  is  secured  upon  the  rod  m'  and  80 is  raised  therewith  when  the  check  is  inserted, 
and  then  when  the  rod  is  retracted,  as  afore- 

said, the  end  of  said  arm  will  engage  with  a 
tooth  of  the  star-wheel  and  rotate  it  one  tooth, 
and  thus  through  the  train  of  gearing  rotate  85  s the  reel  to  wind  the  ribbon  thereon  from  the 
spool  and  feed  it.  A  spring-pawl  16  engages 
with  the  teeth  of  said  star-wheel. 

A  paper-reel  17  is  mounted  in  the  bottom  of 
the  case,  and  the  paper  strip  t  extends  from  it  90 
up  through  the  paper-chute,  across  the  face  of 
the  platen,  through  a  loop  18  across  its  top, 
over  h  roller  across  its  back  corner,  mounted 
upon  a  shaft  19,  and  thence  down  through  the 
sliding  feed  mechanism.  The  paper-chute  20  95 
is  simply  a  flat  tube  of  metal  secured  upon 
the  rock-shaft  n. 

The  feed  mechanism  comprises  a  loop  21  on 
the  side  of  the  chute,  through  which  the  paper 
passes,  fingers  22,  secured  thereon,  the  toothed  100 
ends  of  which  engage  with  the  paper,  a  plate 
23,  having  part  of  its  edges  bent  around  the 
edges  of  the  paper-chute  and  free  to  slide 
thereon,  side  walls  24,  formed  by  bending  the 
lower  edges  of  said  plate  outward,  a  frame  25.  105 
pivotally  mounted  upon  these  walls  and  pro- 

vided with  a  cross-beam  26,  bearing  a  grip- 
plate  27,  Fig.  15,  secured  thereto,  and  a  rod 
28,  pivotally  connected  to  one  corner  of  the 
frame  and  to  the  back  of  the  case.  Then  tio 
when  the  rock-shaft  n  is  rotated,  as  aforesaid, 
the  rod  28  will  first  cause  the  frame  to  rock 
upon  the  slide  23,  bringing  said  grip  against 
the  paper  and  gripping  it  against  the  slide, 
and  as  the  movement  continues  said  rod  will  115 
draw  the  slide  down,  pulling  the  paper  with 
it,  and  when  the  platen  strikes  the  blow  the 
grip  is  released  from  the  paper  and  held  by 
the  fingers  22  against  retraction. 
Upon  the  hammer-bar  I  mount  a  spring  29  120 

in  such  manner  that  it  will  bear  upon  the  hook 
1  when  it  is  in  engagement  with  the  pin  2  and 
hold  it  in  engagement,  as  shown  in  Fig.  10. 
Upon  the  ha'mmer-bar  I  also  secure  a  spring 
30  in  such  manner  that  when  the  hamraer-arin  1 25 
is  raised  by  the  introduction  of  the  check  it 
will  come  into  contact  with  the  check -stop  3 
and  force  it  into  position  to  operate  as  a  stop, 
as  shown  in  Fig.  5  and  also  in  Fig.  2. 
A  spring  31  ii  secured  upon  the  check-  130 

chute,  with  its  lower  end  projecting  into  it  in 
such  manner  that  a  check  will  readily  pass 
it  downward;  but  after  it  has  been  sprung  out 
above  the  check  the  latter  cannot  be  with- 
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drawn,  then  being  beyond  the  control  of  the 
workman.  Th  is  also  prevents  fraud  by  a  work- 

man and  falso  registering,  as  could  be  done 
without  thisspring-finger  in  that  he  could  at- 

5  tachawireorcord  to  the  check,  drop  it  down  to 
the  printing-point,  make  the  impression  from 
it,  and  then  pull  it  back  out  through  the  top  of 
the  chute.  Au  arm  32  is  secured  upon  the  back 
of  the  case,  and  it  projects  outwardly  in  such 

io  manner  that  the  platen-arm p  engages  with 
or  strikes  against  it  in  such  a  way  as  to  cause 
said  arm  after  it  lias  been  set  and  released, 
as  aforesaid,  to  ̂ pring  forward  and  strike  an 
impression  blowand  then  rebound  and  throw 

5  the  platen  away  from  the  printing-line. 
What  I  claim  as  my  invention,  and  desire 

to  secure  by  Letters  Patent,  is — 
1.  In  a  workman's  time-recorder,  acheck,  in 

combination  with  a  cheek-chute,  a  lover  pro- 
20  jecting  into  it,  a  rod  connected  to  said  lever, 

a  rock-shaft,  and  acrank-arm  thereon  to  which 
said  rod  is  connected. 

2.  In  a  workman's  time-recorder,  a  check,  in 
combination  with  a  check-chute,  a  lever  pro- 

25  jecting  into  it,  a  rod  connected. to  said  lever, 
a  rock  shaft,  a  crank-arm  thereon  to  which 
said  rod  is  connected,  and  an  impression-platen 
mounted  upon  an  arm  secured  to  said  rock- 
shaft. 

30  3.  In  a  workman's  time-recorder,  a  check,  in 
combination  with  a  check-chute,  a  lever  pro- 

jecting into  it,  a  rod  connected  to  said  lever, 
a  rock-shaft,  a  crank -arm  thereon  to  which 
said  rod  is  connected,  a  hammer-rod  secured 

35  to  said  crank-arm,  and  a!  bell. 
4.  In  a  workman's  time-recorder,  a  check,  in 

combination  with  a  check-chute,  a  lever  pro- 
jecting into  it,  a  rod  connected  to  said  lever, 

a  rock -shaft,  a  crank -arm  thereon  to  which 
40  said  rod  is  connected,  an  impression-platen 

mounted  upon  au  ami  secured  to  said  rock- 
shaft,  a  hammer- rod  secured  to  said  crank- 
arm,  and  a  bell. 

5.  The  combination,  with  the  impression- 
45  platen,  of  a  rock-shaft  to  which  it  is  connect- 

ed and  means  to  rotate  said  crank-shaft,  actu- 
ated by  the  insertion  of  a  check  into  the  check- 

chute. 

C.  The  combination,  with  the  impression- 
50  platen  and  the  hammer-rod  and  bell,  of  a  roek- 

shaft  to  which  they  are  connected  and  means 
to  rotate  said  shaft  by  tho  insertion  of  a  check 
into  the  check-chute. 

7.  In  a  workman's  time-recorder,  a  rock- 
55  shaft,  an  impression-platen  connected  there- 

to, a  hammer-rod  also  connected  thereto,  and 
means  to  rotate  said  shaft,  and  a  check-chute, 
in  combination  with  a  trip -hook  mounted 
upon  said  chute  and  adapted  to  engage  with 

()o  a  pin  Upon  said  hammer-rod  when  said  rock- 
shaft  is  rotated. 

8.  In  a  workman's  time-recorder,  a  rock- 
shaft,  an  impression-platen  connected  there- 

to, a  hammer  also  connected  thereto,  and 
1 3  to  rotate  said  shaft,  and  acheek-chute,  65 

in  combination  with  a  trip  mounted  upon 
said  chute  and  .provided  with  a  hook  upon  one 

dapted  to  engage  with  said  hammer- 
rod  when  said  rock-shaft  is  rotated,  and  hav- 

ing a  trip-arm  upon  the  other  end,  projecting  70 
into  ihe  chute  and  with  which  a  check  en- 

gages to  disengage  said  hook. 

9.  In  a  workman's  time-recorder,  a  rock- 
shaft  and  means  to  rotate  it  and  an  impres- 

sion-platen connected  thereto  and  provided  75 
with  a  lateral  arm,  in  combination  with  a  slid- 

ing stop  adapted  to  project  into  the  check- 
cluite  and  with  which  said  arm  is  adapted  to 
engage  to  withdraw  it  from  the  chute. 

10.  In  a  workman's  time-recorder,  a  rock-  80 
shaft,  a  hammer-rod  connected  thereto,  and 
a  spring-finger  thereon,  in  combination  with 
a  sliding  stop  with  which  said  finger  engages 
when  said  rock-shaft  is  rotated. 

11.  In  a  workman's  time-recorder,  a  check-  85 
chute,  a  eheck.|a  ribbon-reel  mounted  upon  a 
shaft,  and  a  train  of  gearing  operatively  con- 

nected to  said  sjmft,  in  combination  with  a 
vertically-movable  rod  and  a  finger,  thereon 
adapted  to  engage  with  the  terminal  gear  90 
when  said  rod  is  operated  by  the  passage  of 
the  check  through  tho  chute. 

12.  In  a  workman's  timp-recorder,  a  rock- 
shaft,  a  paper-chute  secured  thereto,  a  glide 
upon  said  chute,  a  rocking  frame  mounted  95 
upon  said  slide,  a  grip  upon  said  frame,  and 
means  to  rock  said  frame  when  said  shaft  is 
rotated,  in  combination,  as  set  forth. 

13.  In  a  workman's  time-recorder,  a  clock, 
time-wheels  synchronous  therewith,  a  rock-  100 
shaft,  and  an  impression -platen  connected 
thereto  ai}d  actuated  thereby,  in  combination 
with  a  ch£ck-chute,  a  rod  connected  to  said 
rock-shaft,  a  lever  connected  to  said  rod  and 
projecting  into  the  check-chute,  and  a  check  105 
operativeiy  engaging  with  said  lever  to  rotate 
said  shaft  when  inserted  into  said  chute. 

14-.  In  a  workman's  time-recorder,  a  check, 
a  check-chute,  and  a  sliding  stop  holding  the 
check  upon  the  printing-line,  in  combination  no 
with  an  impression-platen  thrown  away  from 
the  chute  by  the  insertion  of  the  check  into 
the  chute  and  an  arm  upon  the  platen  engag- 

ing said  stop  to  release  said  check  at  the  same 
moment  that  the  Impression  blow  is  given  by  115 

the  platen. 
In  witness  whereof  I  have  nereitnto  set  my 

hand  this  13th  day  of  February,  1892. 
WILLARD  L.  BUNDY. 

In  presence  of — Howard  P.  Drnison, 
(',  W.  Smith. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Walter  Scott,  of  Hot 

Springs,  in  the  county  of  Fall  River  and  State 
of  South  Dakota,  have  invented  a  new  and 
Improved  Railway  Time-Signal,  of  which  the 
following  is  a  full,  clear,  and  exact  descrip- tion. 

The  object  of  the  invention  is  to  provide  a 
new  and  improved  railway  time-signal  which 
is  simple  and  durable  in  construction,  very  ef- 

fective and  automatic  in  operation,  and  ar- 
ranged to  positively  and  accurately  record  the 

time  when  a  train  passes  the  track  on  which 
the  device  is  applied. 

The  invention  consists  of  a  time-clock  pro- 
vided with  a  stopping  mechanism  for  an  aux- 
iliary clock  adapted  to  be  released  by  an  elec- 

tro-magnet releasing  mechanism  of  especial construction. 
The  invention  also  consists  of  certain  parts 

and  details  and  combinations  of  the  same,  as 
will  be  fully  described  hereinafter, and  then 
pointed  out  in  the  claims. 

Reference  is  to  be  had  to  the  accompanying 
drawings,  forming  a  part  of  this  specification, 
in  which  similar  letters  of  reference  indicate 
corresponding  parts  in  all  the  figures. 

Figure  1  is  a  front  elevation  of  the  improve- 
ment as  applied  and  with  parts  broken  out. 

Fig.  2  is  an  enlarged  sectional  rear  elevation 
of  the  improvement  on  the  line  2  2  of  Fig.  3. 
Fig.  3  is  a  transverse  section  of  the  same.  Fig. 
4  is  a  face  view  of  the  connection  between  the 
two  blocks,  and  Fig.  5  is  a  side  elevation  of 
a  spring-plate  arranged  alongside  the  track 
for  making  the  electric  contact. 

The  improved  railway  time-signal  is  pro- 
vided with  a  suitabty-coustructed  casing  A, 

supported  on  a  post  A',  arranged  alongside 
40  the  track,  as  is  plainly  indicated  in  Fig.  1. 

The  ends  of  the  casing  A  are  provided  with 

the  dials  B  and  B',on  which  indicate  the  hour 
and  minute  hands  C  C,  respective^,  actu- 

ated by  an  auxiliary  spring-actuated  clock 
mechanism  D,  arranged  within  the  casing  A. 
Within  the  casing  A  is  also  located  a  second 
clock  mechanism  E,  actuating  two  sets  of  min- 

ute and  hour  hands  F  and  F',somewhat  smaller 
in  size  than  the  sets  of  minute  and  hour  hands 

C  C  and  indicating  on  the  smaller  dials  B2 
and  B3,  formed  within  the  dials  B  and  B',  re- 

spectively, as  will  be  readily  understood  by 
reference  to  Figs.  1  and  3. 

On  the  minute-shaft  E'  of  the  clock  mech- 
anism E  is  secured  a  pinion  E2,  in  mesh  with  55 

a  gear-wheel  G,  mounted  to  rotate  loosely  on 
a  shaft  D',  forming  part  of  the  auxiliary  clock 
mechanism  D  and  carrying  a  gear-wheel  D2, 
in  mesh  with  a  pinion  D3,  secured  on  the  min- 

ute-shaft D4of  the  said  auxiliary  clock  mech-  60 
anism  D. 

On  the  inner  face  of  the  loose  gear-wheel 
G  is  formed  a  spring-arm  G2,  on  wrhich  is 
adapted  to  abut  one  end  of  an  arm  II,  secured 
on  a  shaft  II',  mounted  to  turn  in  suitable  65 
bearings  on  one  face  of  the  gear-wheel  D2, 
previously  mentioned,  the  said  shaft  extend- 

ing radially  from  the  hub  of  the  wheel  D2,  in 
which  one  end  of  the  shaft  has  its  bearing,  the 
outer  end  of  the  shaft  having  its  bearing  in  a  70 
box  H2,  attached  to  the  rim  of  the  said  wheel 
D2.     (See  Fig.  4.) 

Near  the  inner  end  of  the  shaft  II'  is  se- 
cured an  arm  II3,  extending  approximately  at 

right  angles  to  the  arm  H  and  pivotally  con-  75 
nected  with  a  rod  H4,  fitted  to  slide  trans- 

versely in  the  hub  of  the  gear-wheel  D2.  The 
outer  end  of  the  rod  II4  is  formed  with  a  screw- 
thread,  on  which  screws  a  nut  II3,  adapted  to 
be  locked  in  place  by  a  jam-nut  H6.  80 

On  the  face  of  the  nut  IF  rests  a  lever  I,  ex- 
tending vertically  and  formed  at  its  upper 

end  with  a  hook  I',  adapted  to  engage  a  tooth 
on  a  stop-wheel  J,  secured  on  the  shaft  D5  of 
the  wind-wheel  of  the  auxiliary  clock  mech-  85 
anism  D. 

On  the  lever  I,  opposite  the  nut  IF,  presses 
a  collar  K,  on  which  rests  one  end  of  a  spring 

K',  coiled  on  the  rod  II4  and  resting  at  its 
other  end  on  a  fixed  part  of  the  frame  of  the  90 
auxiliary  clock  mechanism  D.  The  spring 

K'  presses  on  the  collar  K,  so  as  to  hold  the 
lever  I  in  contact  with  the  nut  II5.  The  lever 
I  has  its  pivot  I2  mounted  in  bearings  attached 
to  the  framework  of  the  auxiliary  clock  mech-  95 
anism  D,  and  from  the  said  pivot  extends 
downward  an  arm  I3,  formed  at  its  inner  edge 
with  a  notch  I4,  the  bottom  of  which  is  inclined, 
as  at  F,  and  is  adapted  to  engage  the  outer 

end  of  the  armature-lever  L  of  electro-mag-  t-o 
nets  N,  located  within  the  casing  A.  The 

armature-lever  L  is  pivoted  at  L'  in  the  frame 
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of  the  auxiliary  clock  mechanism  D,  and  is 
held  off  the  cores  of  the  electro-magnets  by  a 
spring  L3.     (Shown  in  Figs.  2  and  3.) 

The  electro-magnets  N  ar9  connected  by 
5  the  usual  wires  N'  and  N2  with  contact-points 

N3  and  N4,  respectively,  of  which  the  contact- 
point  N4  is  located  on  one  of  the  ties  of  the 
railroad-track,  while  the  other  contact-point 
is  formed  on  the  under  side  of  a  spring-plate 

io  0,  arranged  alongside  one  of  the  track-rails 
and  adapted  to  be  engaged  by  the  flauge  of 
the  passing  car-wheel,  so  that  when  this  takes 
place  the  spring-plate  O  is  pressed  down- 

ward and   the  contact-points  N3  and  N4  are 
15  moved  in  contact  with  each  other  to  establish 

an  electric  circuit  in  the  magnets  N. 
The  armature-lever  Lis  loosely  engaged  at 

its  under  side  and  near  the  outer  end  by  one 
end  of  a  bell-crank  lever  P,  pivoted  on  the 

20  framework  of  the  auxiliary  clock  mechanism 
D,  the  said  bell-crank  lever  being  pivotally 
connected  by  a  link  P'  with  a  lever  P2,  piv- 

oted on  the  post  A'.  The  lower  end  of  the  lever 
P2  is  connected  by  a  link  P3  with  a  bell-crank 

25  lever  P4,  pivotally  connected  with  a  lug  O', 
formed  on  the  under  side  of  the  spring-plate 
O,  at  one  side  of  the  contact-point  N3,  as  will 
be  readily  understood  by  reference  to  Fig.  5. 
Now  when   the  car-wheel  passes  over   the 

30  spring-plate  O  and  depresses  the  same  to  es- 
tablish a  circuit,  as  above  described,  then  at 

the  same  time  the  bell-crank  lever  P4  is  actu- 
ated by  the  said  plate  O  moving  downward. 

The  movement  of  the  bell -crank  lever  P4 
35  causes  a  pull  on  the  link  P3,  which  imparts  a 

swinging  motion  to  the  lever  P2,  and  the  lat- 
ter by  being  connected  with  the  bell-crank 

lever  P  causes  a  raising  of  the  armature  soon 
after  the  contact  has  been  made,  as  before 

40  described.  Thus  when  the  electric  circuit  is 
closed  the  armature-lever  L  is  attracted,  but 
only  for  an  instant,  as  then  the  plate  O  causes 
the  lever  P  to  swing,  as  before  described,  to 
return  the  armature-lever  to  its  former  nor- 

45  mal  position,  in  which  it  is  finally  held  by 
the  spring  IA  Now  as  soon  as  the  armature 
is  attracted  by  the  closing  of  the  circuit  the 
free  end  of  the  said  lever  travels  up  the  in- 

cline Is  in  the  bottom  of  the  notch  P  of  the 
50  arm  I3  of  the  lever  I,  whereby  the  arm  I3  is 

free  to  swing  inward  as  soon  as  the  armature- 
lever  travels  into  the  enlarged  part  of  the 
notch  P.  As  soon  as  the  arm  I3  is  thus  un- 

locked an  unlocking  of  the  lever  I  takes  place, 
55  the  latter  being  forced  outward  out  of  en- 

gagement by  its  hook  V  with  the  wheel  J, 

caused  by  the  pressure  of  the  spring  K'  on 
the  washer  K,  resting  on  the  inner  side  of  the 
said  lever  I.    As  soon  as  the  wheel  J  is  re- 

60  leased  by  the  lever  I  the  auxiliary  clock 
mechanism  D  is  unlocked  and  is  now  actu- 

ated by  its  spring  in  the  usual  manner,  so 
that  a  rotary  motion  is  imparted  to  the  wheel 
D2  by  the  pinion  D3  on  the  minute-shaft  D4. 

65  The  wheel  D2  rotates  until  the  arm  II,  car- 
ried by  the  said  wheel,  comes  in  contact  with 

the  spring-arm  G'  on  the  wheel  G,  and  as 

soon  as  the  said  arm  strikes  the  spring-arm 
G'  the  said  lever  is  turned  slightly,  thus  caus- 

ing a  turning  of  the  shaft  II'  and  an  inward  70 
movement  of  the  arm  II3,  held  on  the  said 
shaft  IP.  The  inward  movement  of  the  arm 

H3  causes  a  pull  inward  on  the  rod  IP,  and  as 
the  latter  is  connected  with  the  outer  surface 

of  the  lever  I  by  means  of  the  nut  H5  the  said  75 
lever  is  again  swung  inward  to  engage  with 
its  hook  I'  the  wheel  J,  and  the  latter  is  thus 
again  locked  and  further  rotation  of  the  aux- 

iliary clock  mechanism  is  prevented.  Now 
it  will  be  seen  that  the  continuously-going  80 
clockwork  E  has  advanced  the  wheel  J  to  a 
position  corresponding  to  the  hour  of  the  day 
indicated  by  the  sets  of  hour  and  minute 
hands  F  F'.  Now  when  the  auxiliary  clock- 

work mechanism  is  actuated,  as  before  de-  85 
scribed,  and  the  wheel  D  is  actuated  its  hands 

C  and  C'  indicate  on  the  dials  B  and  B',  re- 
spectively, until  the  auxiliary  clock  mechan- 

ism D  is  stopped  at  the  time  the  lever  H 
strikes  the  arm  G'.  When  this  takes  place,  90 
the  minute  and  hour  hands  C  and  C  of  the 
auxiliary  clock  mechanism  assume  a  position 
corresponding  to  that  of  the  minute  and  hour 
hands  F  F',  indicating  the  time  of  day.  Thus 
it  will  be  seen  that  when  a  train  passes  the  95 

plate  O  and  depresses  the  same,  as  before  de- 
scribed, then  the  sets  of  minute  and  hour 

hands  C  are  actuated  until  they  come  to  a 
stop,  indicating  the  exact  time  of  the  day  as 

given  by  the  hands  F  F'  of  the  regular  clock  100 mechanism  E.  It  will  further  be  seen  that 
the  hour  and  minute  hands  C  C  remain  in 

this  position,  as  further  movement  of  the  aux- 
iliary clock  mechanism  D  ceases,  as  before  de- 

scribed, as  soon  as  the  lever  H  strikes  the  105 

spring-arm  G'.  The  regular  clock  mechanism 
E  continues  in  its  movement — that,  is,  the 
wheel  G  is  rotated  so  that  the  arm  G'  moves 
away  from  the  lever  H  and  when  a  second 
train  passes  and  actuates  the  plate  O  then  the  no 
auxiliary  mechanism  is  again  released,  as 
above  described,  and  causes  a  rotation  of  the 
wheel  D2  until  the  lever  H  again  strikes  the 
arm  G',  and  the  above-described  operation 
is  then  repeated.  The  hour  and  minute  hands  115 
C  C  are  then  moved  from  their  former  posi- 

tion again  to  a  position  on  the  dials  B  B'  cor- 
responding to  the  position  of  the  sets  of  hands 

F  F'  on  the  dials  B2  and  B3. 
Having  thus  fully  described  my  invention,  120 

I  claim  as  new  and  desire  to  secure  by  Letters 

Patent — 1.  In  a  railway  time-signal,  the  combina- 
tion, with  a  time-clock  indicating  the  time  of 

the  day,  of  an  auxiliary  clock  mechanism,  an  125 
electro-magnetic  releasing  mechanism  for  the 
said  auxiliary  clock  mechanism,  and  a  stop 
mechanism,  substantially  as  described,  con- 

trolled from  said  time-clock  and  arranged  to 
stop  the  auxiliary  clock  mechanism,  the  said  130 
stop  mechanism  comprising  a  lever  fulcrumed 
on  a  wheel  of  the  auxiliary  clock  mechanism 
and  adapted  to  abut  on  an  arm  on  one  of  the 
said  wheels  of  the  time-clock,  a  rod  connected 



482,699 

with  the  said  lever,  and  a  stop-lever  con- 
nected with  the  said  rod  and  adapted  to  en- 

gage a  stop-wheel  on  the  wind-wheel  shaft  of 
the  said  auxiliary  clock  mechanism,  substan- 

5  tially  as  shown  and  described. 
2.  In  a  railway  time-signal,  a  stopping  mech- 

anism comprising  an  arm  held  on  a  revoluble 
gear-wheel,  a  wheel  mounted  to  turn  and  car- 

rying a  lever  adapted  to  abut  on  the  said  arm, 
io  a  rod  connected  with  the  said  lever  and  fitted 

to  slide  in  the  hub  of  the  said  second  wheel, 
and  a  stop-lever  connected  with  the  said  rod, 
substantially  as  shown  and  described. 

3.  In  arailwaytime-signal,astoppingraech- 
15  anism  comprising  an  arm  held  on  a  revoluble 

gear-wheel,  awheel  mounted  to  turn  and  car- 
rying a  lever  adapted  to  abut  on  the  said  arm, 

a  rod  connected  with  the  said  lever  and  fitted 
to  slide  in  the  hub  of  the  said  second  wheel, 

20  a  stop-lever  connected  with  the  said  rod,  and 
a  spring  pressing  on  the  said  stop-lever,  sub- 

stantially as  shown  and  described. 
4.  In  a  railway  time-signal, a  stopping  mech- 

anism comprising  an  arm  held  on  a  revoluble 
25  gear-wheel,  a  wheel  mounted  to  turn  and  car- 

rying a  lever  adapted  to  abut  on  the  said  arm, 
a  rod  connected  with  the  said  lever  and  fitted 
to  slide  in  the  hub  of  the  said  second  wheel, 
a  stop-lever  connected  with  the  said  rod,  a 

spring  pressing  on  the  said  stop-lever,  and  an  30 
armature-lever  controlled  by  electro-magnets 
and  having  its  free  end  extending  into  a  notch 
in  the  said  stop-lever,  substantially  as  shown 
and  described. 

5.  In  a  railway  time-signal,  the  combina-  35 
tiou,  with  an  electro-magnet,  of  a  releasing 
device  for  the  armature-lever  of  the  said  elec- 

tro-magnet and  comprising  a  plate  adapted 
to  be  actuated  by  the  wheels  of  the  passing 

train,  a  lever  engaging  the  said  armature-le-  40 
ver,  and  intermediate  mechanism  for  connect- 

ing the  said  second  lever  to  impart  a  swinging 
motion  to  the  latter  when  the  said  plate  is 

pressed,  substantially  as  shown  and  de- scribed. 

WALTER  SCOTT. 
Witnesses: 

W.  L.  JUDKINS, 
R.  M.  Connor. 
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WILSON  E.  PORTER,  OF  NEW  HAVEN,  CONNECTICUT,  ASSIGNOR  TO  THE 
NEW  HAVEN  CLOCK  COMPANY,  OF  SAME  PLACE. 

CLOCK-REGULATOR. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  482,985,  dated  September  20,  1892. 

Application  filed  May  23, 1892.    Serial  No.  434,043.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Wilson  E.  Porter,  of 

New  Haven,  in  the  county  of  New  Haven  and 
State  of  Connecticut,  have  invented  a  new 

5  Improvement  in  Regulators  for  Clocks;  and  I 
do  hereby  declare  the  following,  when  taken 
in  connection  with  accompanying  drawings 
and  the  letters  of  reference  marked  thereon, 
to  be  a  full,  clear,  and  exact  description  of 

ro  the  same,  and  which  said  drawings  constitute 
part  of  this  specification,  and  represent,  in — 

Figure  1,  a  view  in  rear  elevation  of  a  clock- 
movement  provided  with  a  regulating  device 
constructed  in  accordance  with  my  invention 

15  and  showing  the  suspension-stud  in  its  low- 
est position;  Fig.  2,  a  similar  but  less  com- 

prehensive view  showing  the  suspension-stud 
in  its  highest  position;  Fig.  3,  a  view  of  the 
device  in  side  elevation;  Fig.  4,  a  broken  view 

?o  of  a  portion  of  the  dial  of  the  clock,  showing 
the  forward  end  of  the  shaft  of  the  regulat- 

ing device  with  the  scale  provided  for  gaging 
the  rotation  thereof. 
My  invention  relates  to  an  improvement  in 

25  regulators  for  clocks,  the  object  being  to  pro- 
duce a  simple,  convenient,  reliable,  and  du- 
rable device. 

With  these  ends  in  view  my  invention  con- 
sists in  the  combination,  with  a  vertically- 

30  movable  suspension  stud,  of  an  eccentric  lo- 
cated below  the  same  and  having  its  edge  en- 
gaged therewith,  means  for  rotating  the  said 

eccentric  to  vary  the  elevation  of  the  stud, 
and  a  tension-spring  for  resisting  the  rotation 

35  of  the  eccentric. 
My  invention  further  consists  in  certain  de- 

tails of  construction  and  combinations  of 
parts,  as  will  be  hereinafter  described,  and 
pointed  out  in  the  claims. 

40  As  herein  shown,  a  suspension-stud  A, which 
is  split  to  receive  the  flexible  upper  end  B  of 

the  pendulum-rod  B',  is  secured  to  a  verti- 
cally-movable carrier  having  the  form  of  an 

oblong  plate  C,  constructed  at  its  upper  and 
4  _  lower  ends  with  open  slots  c  c,  the  upper  slot 

receiving  a  guiding-screw  D,  while  the  lower 
slot  receives  the  projecting  rear  end  of  the 

shaft  E,  carrying  the  eccentric  E',  which  is 
located  below  the  stud  A,  which  rests  upon 

50  its  edge,  so  that  when  the  shaft  and  hence 

the  eccentric  are  rotated  the  stud  will  be 
raised  and  lowered,  the  stud  being  always 
held  in  close  contact  with  the  shaft  by  the 

weight  of  the  pendulum -rod  and  ball.  A 
spring  F,  encircling  the  forward  end  of  the  55 
said  shaft  E  and  interposed  between  a  collar 
e,  mounted  thereon,  and  the  bent  arm  of  the 
frame  G,  is  provided  for  resisting  the  rotation 
of  the  shaft,  so  as  to  prevent  any  movement 
thereof,  except  as  it  is  turned  manually.  The  60 
extreme  forward  end  of  the  shaft  is  by  pref- 

erence projected  through  the  dial  H  of  the 
clock  and  pi'ovided  with  a  hand  I,  arranged 
to  sweep  over  a  scale  J  thereon,  whereby  the 
movement  of  the  hand*  may  be  accurately  65 
gaged  to  effect  the  amount  of  regulation  de- 

sired. The  said  frame  G  is  struck  up  from 

a  single  piece  of  metal  and  adapted  to  be  at- 
tached to  the  upper  edge  of  the  back  plate  of 

the  clock-movement.  It  carries  all  the  parts  70 
that  I  have  mentioned,  which  are  preferably 
assembled  with  it  before  its  attachment  to  the 

movement.  As  herein  shown,  it  is  also  pro- 
vided with  a  fixed  crutch  L. 

It  is  apparent  that  in  carrying  out  my  in-  75 
vention  I  might  make  other  provision  for  the 
vertical  movement  and  carriage  of  the  sus- 

pension-stud and  for  the  mounting  of  the  ec- 
centric-shaft and  the  restraint  thereof  from 

rotation,  &c,  and  I  would  therefore  have  it  80 
understood  that  I  do  not  limit  myself  to  the 
exact  construction  herein  shown  and  de- 

scribed, but  hold  myself  at  liberty  to  make 
such  changes  and  alterations  as  fairly  fall 
within  the  spirit  and  scope  of  my  invention.  85 

Having  fully  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is— 
1.  In  a  clock,  the  combination,  with  a  ver- 

tically-movable suspension-stud,  of  an  eccen-  90 
trie  located  below  the  same  and  having  its 
edge  engaged  therewith,  a  shaft  on  which  the 
eccentric  is  mounted  and  by  which  it  is  turned, 

and  a  spring  applied  to  the  shaft  for  resist- 
ing its  rotation,  substantially  as  set  forth.        95 

2.  In  a  clock,  the  combination,  with  a  sus- 
pension-stud, of  a  vertically-movable  carry- 

ing-plate in  which  the  stud  is  mounted,  an 
eccentric  located  below  the  stud  and  having 
its  edge  engaged  therewith,  a  shaft  having  100 
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ill.'  eccentric  mounted  on  its  forward  end, 
and  a  tension-spring  applied  to  the  shaft,  sub- 

stantially as  described. 
3.  In  a  clock,  the  combination,  with  a  frame 

5  adapted  to  be  attached  to  a  clock-movement, 
of  a  vertically-movable  carrier  applied  to  the 
said  frame,  a  stud  attached  to  the  said  car- 

rier and  adapted  to  have  a  pendulum  sus- 
pended from  it,  a  shaft  mounted  horizontally 

io  in  the  frame  and  projecting  at  its  ends  through 
the  same,  an  eccentric  mounted  on  the  rear 

end  of  the  shaft  and  having  its  edge  engaged 
with  the  stud,  and  a  tension-spring  applied 
to  the  shaft  to  resist  its  rotation,  substantially 
as  described.  *5 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
WILSON  E.  PORTER. 

Witnesses: 
Feed  0.  Earle, 
Lillian  D.  Kelsey. 
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SAMUEL  II.  HOGGSON,  OF  ST.  LOUIS,  MISSOURI,  ASSIGNOR  TO   THE  STEVEN- 
SON-HOGGSON  ELECTRIC  COMPANY,  OF  SAME  PLACE. 

TIME- STAMP. 

SPECIFICATION  forming  part  6f  Letters  Patent  No,  483,151,  dated  September  27, 1892. 

Application  filed  February  23, 1892,  .  Serial  No.  422,414.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Samuel  H.  HoGGSON,  a 

citizen  of  the  United  States,  residing  at  St. 
Louis,  in  the  State  of  Missouri,  have  invented 

5  a  certain  new  and  useful  Time -Stamp,  of 
which  the  following  is  such  a  full,  clear,  and 
exact  description  as  will  enable  any  one 
skilled  in  the  art  to  which  it  appertains  to. 
make  and  use  the  same,  reference  being  had 

io  to  the  accompanying  drawings,  forming  part 
of  this  specification. 

The  invention  has  primarily  for  its  object 

to  make  a  compact  time-stamp  in  order  that 
the  printing  of  the  stamp  may  be  brought 

15  within  small  compass. 
The  invention  has  also  for  its  object  to 

cheapen  the  cost  of  manufacture  of  time- 
stamps  and  also  to  make  them  more  reliable 
in  operation. 

20  In  time  -  stamps  heretofore  constructed 
metal  type-wheels  driven  by  suitable  gearing 
have  generally  been  used  to  register  and  print 
the  time.  Such  type-wheels  are  expensive  to 
manufacture,  and  where   a   multiplicity  of 

25  them  are-used,  as  is  necessary  in  a  time-stamp, 
the  stamp  must  of  necessity  be  made  large 
and  cumbersome.  In  my  stamp  I  obviate  the 
use  of  such  type -wheels  and  use  devices 
whereby  a  time-stamp  which  automatically 

30  registers  the  minutes,  hours,  and  days  may 
be  made  of  small  and  convenient,  size  and 
yet  not  have  its  usual  functions  impaired. 
To  carry  out  this  I  provide  bauds  in  the  na- 

ture of  sprocket-belts,  which  carry  the  type 
35  and  at  the  same  time  serve  to  transmit  the 

power  from  one  wheel  to  another  without  the 
use  of  other  gearing  for  this  purpose-.  These 
bands  I  preferably  make  in  a  peculiar  man- 

ner, which  will  be' hereinafter  set  forth  in  de- to  tail. 

The  invention  consists  in  certain  features,- 
which  will  be  set  forth  in  detail,  and  then 
pointed  out  in  the  claims  making  a  part 
thereof. 

45  The  invention  will  be  best  understood  by 
referring  to  the  accompanying  drawings,  de- 

lineating my. time-stamp  on  a  much-enlarged 
scale  to  better  illustrate  it,  in  which  draw- 

ings— 
$o  Figure  1  is  a  front  elevation  of  one  form  of 

time-stamp  made  in  accordance  with  my  in- 

vention. Fig.  2  is  a  rear  elevation  thereof 
with  the  handle  of  the  stamp  removed.  Fig. 
3  represents  a  rear  view,  the  rear  frame  being 
removed;  Fig.  4,  an  end  elevation  looking  55 
from  the  left  of  Fig.  1  and  having  the  side 
frame  removed;  Fig.  5,  a  vertical  section  on 

the  line  5  5  of  Fig.  4;  Fig.  6,  a  bottom  or  in- 
verted plan  view  of  the  stamp;  Figo.  7,  8,  9, 

10,  11,  12,  13,  and  14,  views  of  details.  Fig.  60 
15  is  a  side  view  with  the  magnet,  bands,  and 
actuating-levers  removed,  looking  from  the 

left  hand  of  Fig.  3  and  "the  right  hand  of  Figs. 1  and  5  and  from  in  front  of  Fig.  4,  Fig.  1G 
is  a  similar  view  to  the  latter  as  seen  from  65 
the  other  side.  Fig.  17  is  a  plan  with  the  top 
plate  and  bands  removed.  Fig.  18  is  a. view 
illustrating  an  impression  which  may  be 
taken  from  a  time-stamp  made  in  accordance 
with  my  invention.  70 

The  same  marks  of  reference  indicate  the 

same  parts  throughout  the  different  views. 
21  is  the  front  frame,  22  the  rear  frame  of 

the  stamp,  and  23  and  24,  Fig.  1,  the  side 
frames.  These  frames  in  Fig.  1  are  each  here  75 
represented  as  provided  with  a  pane  of  glass 
in  order  to  clearly  show  the  construction  of 
the  interior  of  the  stamp.  In  practice  the 
frames  maybe  made  of  a  solid  piece  of  metal, 
if  desired.  The  front  fcame  21  and  the  rear  80 
frame  22  are  secured  together  by  means  of 
four  tie-bars  25. 

The  bottom  of  the  stamp  is  partly' open  to 
accommodate  the  recording  or  printing-regis- 

tering mechanisuij  and  may  be  provided  with  85 
type  to  print  any  desirable  matter  in  addi- 

tion to  the  matter  printed  by  the  registering 
mechanism,  as  clearly  indicated  in  Fig,  G. 

Ti£e  top  of   the  stamp  may  be  suitably 
closed  in  and  provided  with  a  handle  2  90 

The  stamp  may  be  mounted  in  any  m 
ble  way.  When  the  stamp  is  free  from  any 
mounting, as  shown,  it  may  be  used  as  an  or- 

dinary hand-stamp  to  make  impressions.,  the 
type  on  the  bottom  thereof  being  first  suita-  95 
bly  inked  by  being  pressed  upon  an  inking- 
pad,  for  instance,  and  then  impressed  upon 
the  surface  upon  which  the  printing  is  to  be 
effected. 

Impulse  transmitting  and  receiving  appa-  100 
ratus. — The  stamp  is    adapted   to   register 
every  minute,  this  preferably  being  theshor.t- 
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est  interval  of  time  which  may  be  registered 
by  the  stamp.  The  impulses  conveyed  to  the 
registering  mechanism  to  indicate  the  min- 

iates may  be  communicated  to  said  mechan- 
5  ism  by  any  suitable  means — such,  for  in- 

stance, as  a  clock — mechanically  transmitting 
its  impulses  to  the  registering  mechanism,  and 
the  said  clock  being  located  adjacent  to  or.in 
thecase  of  the  stamp;  or  thetime  impulses  may 

10  be  conveyed  to  the  stamp  from  a  distance — as, 
for  instance,  by  a  master-clock  or  other  device 
controlling  an  electrical  circuit  leading  to  the 
stamp,  or  even  by  a  device  transmitting  im- 

pulses to  the  stamp  by  compressed  air  or 
15  other  means.  I  preferably,  however,  design 

to  have  the  impulses  transmitted  to  the  reg- 
istering mecmmism  by  means  of  an  electrical 

circuit,  registering  the  minute  impulses  upon 
an  electro- magnet  in  the  same  case  with  the 

20  time-registering  mechanism,  and  for  this  pur- 
pose I  may  provide  a  horseshoe  electro-mag- 

net 28  at  the°rear  of  the  stamp. 
One-minute-regisiering  m echanism. — The 

armature  29  of  the  magnet  28  is  carried  by  a 
25  triangular  sector-like  piece  100  swung  upon 

a  spindle  101,  which  is  carried  by  triangular 
frames  102  and  103,  supported  upon  the  mag- 

net. The  armature  29  forms  part  of  an  arc 
of  a  circle  through  which  it  swings,  and  the 

30  pole-pieces  104  and  105  of  the  magnet  are 
curved  concentrically  with  the  armature. 
The  triangular  part  100  is  provided  with  a  pin 
106,  which  works  in  a  slot  107  in  an  arm  108, 
arranged  upon  a  shaft  109.    From  this  shaft 

35  109  extends  a  projection  110,  to  which  is  at- 
tached a  spiral  spring  111.  The  spring  111 

normally  tends  to  keep  the  arm  108,  the  tri- 
angular part  100,  and  the  armature  29  raised. 

(See  Figs.  2  and  3.)     When  an  impulse  is  re- 
40  eeived  through  the  magnet,  the  armature  29 

is  attracted  to  a  central  position  between  the 
pole-pieces  104  and  105,  (see  Fig.  7,)  depress- 

ing the  arm  108  and  slightly  rotating  the 
shaft  109  in  opposition  to  the  spring  111.  To 

45  the  shaft  109  is  rigidly  secured  an  arm  30,  to 
which  is  articulated  a  finger  31,  provided  with 
two  teeth  32  and  33,  which  drive  a  ratchet- 
wheel  34,  carried  by  a  sleeve  35,  journaled 
upon  a  shaft  115,  supported  at  each   end  by 

50  the  front  and  rear  frames.    This  ratchet- 
wheel  34  is   engaged  by  a  spring-actuated 

•    pawl  36,  which  prevents  it  from  moving  in  a 
reverse  direction  to  the  rotation  imparted  to 
it  by  the  said  linger  31.    To  the  finger  31  is 

55  attached  one  end  of  a  spiral  spring  37,  the 
other  end  of  which  may  be  fastened  to  the 
arm  30.  This  spring  tends  to  hold  the  finger 
31  in  engagement  with  the  ratchet  34  and  re- 

turns the  finger  to  and  maintains   it  in  its 
60  normal  position. 

The  normal  position  of  the  parts  just  de- 
scribed is  shown  in  Fig.  3.  When  the  minute 

impulsesof  electricity  are  transmitted  through 
the  coils  of  the  electro-magnet  28,  thearmature 

65  29  is  drawn  down  and  the  finger  31  is  moved 
to  the  position  shown  in  Fig.  7,  the  tooth  32 
thereof  riding  down   over  the  teeth  of  the 

ratchet-wheel  34,  the  spring  37  of  the  finger 
permitting  such  action.    As  soon  as  the  finger 
31  reaches  its  lowest  position  the  spring  37  70 
draws  the  tooth  32  well  into  engagement  with 
the  next  tooth  of  the  ratchet-wheel  34.    At 
the  cessation  of  the  impulse  the  finger  37  and 
arm  30  are  drawn  upward  to  their  normal  po- 

sition  through  the  instrumentality  of  the  75 

shaft  109  and  spring  111,   The  tooth  32  there-~ 
by  rotates  the  ratchet-wheel  34  through  the 
distance  of  one  tooth  and  the  inclined  face  of 
one  of  the  teeth  of  the  ratchet-wheel  comes 
squarely  against  the  tooth  33,  which  serves  80 
as  a  stop  for  the  ratchet-wheel  and  prevents 
it  from  by  any  possibility  moving  more  than 
through  the  distance  of  one  tooth  at  each  act- 

uation of  the  arm  30,  as  clearly  shown  in  Fig. 
3.    The  ratchet-wheel  34  is  therefore  posi-  85 
tively  locked  against  accidental  displacement 
or  overrotation.     It  will  be  noted  in   this 
connection  that  the  mechanism  does  not  reg- 

ister during  the  time  the  impulse  is  trans- 
mitted to  the  stamp,  but  that  the  impulse  90 

is  stored  up  each  time  and  registers  at  the 
cessation  of   the  impulse.     This  feature  is 
an  important  one,  for  should  an  impression 
be  taken  while  an  impulse  is  being  transmit- 

ted to  the  stamp  such  impulse  is  not  lost,  as  in  95 
previously-constructed  stamps,  but  is  stored 
up  until  the  mechanism  has  an  opportunity 
to  register.    Were  the  registering  performed 
when  an  impulse  was  transmitted  to  the  mech- 

anism it  might  transpire  that  an  impression  100 
was  being  taken  at  the  same  instant.   The  type 
being  then  against  the  paper  it  is  impossible 
for  the  mechanism  to  rotate  and  respond  to 
the  impulse,  being  prevented  therefrom  by 
contact  with  the  paper.   The  impulse  is  there-  105 
fore  lost  and  the  stamp  will  become  one  min- 

ute behind  time.    When  this  occurs  several 
times  during  the  day,  the  stamp  will  be  as  a 
consequence  several  minutes  slow  In  point  of 
time.  .•     •       rto- 
Upon  a  sleeve  35,  carried  by  the  shaft  115 

and  at  one  side  of  the  center  of  the  stamp,  is . 
a  wheel  38,  over  which  passes  a  band  39.  This 
wheel  is  substantially  as  sliow^i  in  Fig.  15,  and 
has  indentations  in  it  into  which  projections  115 
or  teeth  40  on  the  back  of  the  band  take.  The 
band  is  made  substantially  as  shown  in  Figs. 
13  and  14,  it  having  a  central  portion  41  of 
suitable  flexible  material,  preferably  very  thin 
liaen  or  canvas,  upon  the  back  of  which  are  120 
the  teeth  or  projections  40,  as  described,  and 
upon  the  face  thereof  are  carried  rubber  type 
42,  one  of  the  projections  40  being  placed  at 
the  rear  and  center  of  the  type.    The  portion 
of  the  band  between  the  type  is  therefore  left  1 25 
flexible.    I  do  not  claim  herein  the  band  it- 

self nor  the  manner  of  making  the  same,  as  I 
obtained  on  the  9th  day  of  June,  1891,  Letters 

Patent  of  the  United  "States  No,  453,699  for this.    The  said  band  passes  over  a  small  130 
wheel  43,  arranged  upon  a  shaft  116  at  the 
bottom  of  the  stamp,  which  wheel  has  inden- 

tations in  it  similar  to  the  wheel  38  to  receive 
i  tii6  projections  40  on  the  back  of  the  band. 
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The  wheel  43  is  made  substantially  as  shown 
in  Figs.  11  and  12,  being  preferably  quadran- 

gular in  cross-section.  The  teeth  or  projec- 
tions 40  of  the  band,  taking  into  the  indenta- 

S  tions  in  the  wheels  38  and  43,  prevent  the 
band  from  slipping  sidowise  from  the  wheels 
and  transmit  the  motion  imparted  to  said 
wheel  38  by  the  mechanism  described  to  the 
wheel-43,  at  the  same  time  bringing  the  char- 

io  acters  in  position  for  printing.  The  band  39 
prints  the  units  of  the  minutes  and  has  upon 
it  the  digits  repeated  in  three  series. 

Ten-minute-registering  mechanism. — Adja- 
cent to  the  wheel  38  is  another  wheel  44,  ar- 

15  ranged  upon  a  sleeve  45,  mounted  loosely 
upon  the  shaft  115,  before  alluded  to,  and 
which  is  independent  of  the  sleeve  35,  carry- 

ing the  wheel  38.  This  sleeve  45  carries  a 
ratchet-wheel  46,  which  is  controlled  by  a 

20  finger  47,  (similar  to  the  finger  31,  before  de- 
scribed,) that  is  articulated  to  a  lever  or  arm 

48,  carried  bj?  a  shaft  49,  journaled  at  each  end 
by  the  side  frames  21  and  22  of  the  stamp. 
The  ratchet  -  wheel  46  is  provided  with  a 

25  spring-actuated  pawl  50  for  permitting  it  to 
rotate  in  one  direction,  but  holdiug  it  from 
rotating  in  another  direction  in  a  similar  man- 

ner to  the  ratchet-wheel  34,  before  referred  to. 
The  lever  or  arm  48,  controlling  the  finger  47 

30  and  escapement-wheel  46,  is  governed  by  a 
cam  51,  having  six  inclined  or  cam -surfaces. 
This  cam  is  arranged  upon  a  shaft  52,  which 
is  journaled  at  each  end  in  the  side  frames 
21  and  22  of  the  stamp.     On  the  wheel  44  is 

35  placed  a  ten-minute  band  53,  which  passes 
over  a  small  wheel  54  on  the  shaft  116  at  the 
bottom  of  the  stamp  similar  and  adjacent  to 
the  quadrangular  wheel  43,  before  referred  to, 
and  arranged  upon  the  same  shaft  therewith. 

40  The  band  53  has  on  it  the  digits  from  "0"  to 
"5",  inclusive,  repeated  five  times.  The  cam 
51  and  the  parts  controlled  thereb3r,  including 
the  band  53,  are  operated  every  ten  minutes. 
This  is  accomplished  by  the  following  mech- 

45  anisms:  Upon  the  shaft  52,  carrying  the  cam 

"51,  is  a  spurnvheel  55,  Figs.  5  and  15,  which 
meshes  into  a  pinion-wheel  56,  carried  by  the 
sleeveS^,  before  referred  to,  which  lattersleeve 
is  actuated  every  minute,  as  previously  de- 

50  scribed,  by  the  impulses  sent  through  the  coils 
of  the  maguet  28.  The  pinion-wheel  56  and 
the  spur-wheel  55  are  so  proportioned  that  the 
spur-wheel  55  turns  once  every  hour  or  makes 
one  complete  ̂ rotation  for  every  sixty  actua- 

55  tions  of  the  ratchet-wheel  34.  As  the  cam  51 
is  carried  by  the  same  shaft  upon  which  the 
spur-wheel  55  is  arranged,  it  will  be  seen 
that  the  lever  48  is  actuated  six  times  every 
hour  by  the  six  projections  on  the  cam  51. 

60  The  finger  47,  carried  by  the  lever  48,  is  pro- 
vided with  a  spring  57,. which  normally  holds 

the  finger  in  engagement  withs'the  escape- 
ment-wheel 46,  and  also  serves  "to.  maintain the  lever  48  and  the  finger  47  in  and  return 

65  them  to  their  raised  position.  The  cam  51  is 
rotated  by  the  mechanism  just  described  in 
the  direction  of  the  arrows,  Fig.  8,  and  when 

the  teeth  of  the  bam  51  escape  the  projecting 
part  58  of  the  lever  48  the  spring  57  returns 
the  finger  and  lever  48  to  their  raised  position  )  c 
and  actuates  the  ratchet-wheel  46.     It  will  be 
noted  that  the  escapement-wheel  46  is  actu: 

ated  on  the  return  movement  of  the  parts',, and  although  the  lever  48  is  partly  depressed 
each  time  the  cam  51  is  actuated,  it  does  not  75 
return  to  its  highest  position  until  the  cam- 
surfaces  escape  the  projecting  part  58  upon 
said  lever. 

As  before  explained,  the  band  39,  which  reg- 
isters the  units  of  the  minutes,  has  upon  it  80 

numbers  from  "0"  to  "9,"  repeated  in  three 
series.     After  "  9  "  has  been  registered  by  the 
band  39  and  the  said  band  is  actuated  the 
projection  58  On  the  lever  48  escapes  one  of 
the  cam-surfaces  of  the  cam  51  and  carries  85 
one  to  the   ten-minute  band,  a  "0"  being 
brought  into  position  upon  the  one-minute 
band.     From  this  it  will  be  evident  that  the 
one-minute  band  39   registers  the  minutes 
from  "0"  to  "9,"  or  the  units  thereof,  and  90 
that  the   ten-minute  band  53  registers  the 
numbers  from  "0"  to  "5,"  or  the  tens  of  the 
minutes. 
Hour -registering  mechanism. — Upon  the 

shaft  52,  which  carries  the  cam  51  and  the  95 
spur-wheel  55  and  adjacent  to  the  latter,  is  a 
single  cam  59,  which  I  denominate  the  "  hour- 
cam."  This  cam,  as  will  be  evident  from  the 
previously-described  mechanism,  completes  a 
revolution  once  in  every  hour.  It  is  arranged  100 
to  operate  upon  a  pin  117  on  a  lever  60,  swung 
upon  the  shaft  49,  before  described.  To  this 
lever  60  is  articulated  a  finger  61,  similar  to 
the  fingers  47  and  33,  before  described.  The 
said  finger  61  is  provided  with  a  spring  62  105 
for  holding  it  in  engagement  with  a  ratchet- 
wheel  63,  carried  by  a  shaft  64,  journaled  at 
each  end  in  the  side  frame  of  thestamp.  The 
spring  62,  in  addition  to  performing  the  func- 

tion set  forth,is  adapted  to  return  the  lever  60  1 10 
and  finger  61  to  their  normal  position  after 
the  pin  117  of  the  lever  60  escapes  the  cam  59. 
A  spring-actuated  pawl  65  is  provided  for  the 
ratchet-wheel  63  to  hold  it  in  position. 
Upon  the  shaft  64  are  arranged  two  wheels  115 

66  and  67,  over  the  former  of  which  passes  a 
band  68  of  the  kind  set  forth,  bearing  num- 

bers from  "  1 "  to  "12,"  indicating  the  hours, 
and  preferably  repeated  twice  upon  the  same. 
This  band  passes  over  a  small  wheel  69  at  the  120 
bottom  of  the  stamp  adjacent  to  the  ten-min- 

ute band,  and  is  arranged  upon  the  same 
shaft  116  as  the  small  quadrangular  wheels 
43  and  54,  referred  to  above. 

Meridian  -  registering  mechanism.  —  Over  125 
the  wheel  67,  which  is  of  the  same  diameter 
as  the  wheel  66,  passes  a  band  70,  adjacent  to 
the  one-minute  band,  and  traveling  over  a 
small  quadrangular  wheel  71  at  the  bottom  of 
the  stampsimilartothe  wheel 43 and  arranged  130 
next  to  the  small  quadrangular  wheel  43.  This 

band  70  has  the  letters  "A"  and  "  P  "  arranged 
upon  it,  the  letter  "A"  being  repeated  twelve 
times  in  succession,  corresponding  to  the  num- 
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1-:  re  from  "  1 "  to  "  12  "  npon  the  band  G8,  and 
iue  letter  "P  "  repeated  thereon  eleven  times 
in  succession  and  one  blank  space  left  between 

the  "AV  and  "P's"  on  said  band.  (See 
5  Fig.  4.)  Tlie  letter  "M"  is  arranged  at  the  bot- 

tom of  the  stamp  at  72,  adjacent  to  the  band  70. 
and  is  permanently  fixed  in  its  place.  This 
letter,  in  connection  with  the  traveling  band 
70,  gives  the  "A.  M."  and  "P.  M."    The  blank 

io  space  on  the  band  I  arrange  to  come  oppo- 
site the  "M"  at  twelve  o'clock  noon  in  order 

to  clearly  and  unmistakably  distinguish  the 
time  registered  by  the  stamp  from  twelve  to 
one  at  noon  from  the  hour  between  twelve 

15  and  one  at  midnight.  The  time  printed  by 
the  stamp  between  twelve  and  one  at  noon 

will  therefore  be  designated  by  the  letter  "M" 
only  and  the  time  between  the  same  hours  at 
midnight  by  "A.  M."    I  employ  this  system 

.0  because  were  the  twelve  at  noon  designated 

by  "P.  M."  and  the  twelve  at  night  as  "A.M.," 
or  vice  versa,  it  would  cause  confusion  in  the 
mind  and  render  it  doubtful  as  to  whether 
such  registration  referred  to  noon  ormidnight. 

25  As  it  is,  the  time  registered  by  the  stamp  ex- 
actly at  twelve  midnight  will  be  wrong  for 

one  instant,  as  the  stamp  will  print  "12  A. 
M."  at  midnight,  whereas  it  really  is  "12  P. 
M."  at  this  instant.    This  slight  discrepancy 

;^o  will  be  obviated;  however,  as  soon  as  the  next. 
minute  is  registered.  These  slight  discrep- 

ancies could  be,  of  course,  obviated  by  addi- 
tional mechanism:  but  it  would  unnecessa- 

rily complicate  the  mechanism.    It  is  to  be 
35  noted  from  the  construction  set  forth  that  the 

band  03  bearing  the  numbers  indicating  the 
hours  moves  at  the  same  time  that  the  band 

70  bearing  the  "A's"  aud  "PV  It  is  of 
course  within  the  spirit  of  my  invention  to 

40  arrange  the  mechanism  to  print  the  "A.  M." 
aud  "P.  M."  differently;  but  I  prefer  the  ar- 

rangement herein  shown,  as  it  accomplishes 
the  result  with  few  parts  and  in  a  thoroughly 
reliable  manner. 

\5  Pay  -  registering  mechanism.  —  Upon  the 
shaft  64,  adjacent  to  the  wheel  66,  is  a  pin- 

ion-wheel 73,  which  meshes  into  a  spur-wheel 
74,  Figs.  J  and  15,  carried  by  a  shaft  75,  jour- 
naled  in  the  front  and  rear  frames  of  the 

50*  stamp  at  each  end.     This  shaft  75  has  upon 
.  it  a  cam  76,  which  actuates  a  bell-crank  lever 

77,  Figs.  1  and  10,  swung  upon  a  shaft  118 
and  carrying  at  its  upper  end  a  finger  78, 
that  is  articulated  to  it.    The  said  finger  78  is 

55  similar  to  the  fingers  previously  described 
and  actuates  a  ratchet-wheel  79,  Figs.  10  and 
16,  upon  a  shaft  80,  supported  at  each  end 
b\  the  front  and  rear  frames.  The  bell-crank 
l<  ,er  77  is  governed  by  a  spiral  spring  121  in 

r)o  the  same  manner  as  the  previously-described 
spriiir  actuated  arms  or  levers.  The  ratchet- 
wheei  79  has  a  spring-actuated  pawl  81  to 
hold  it  in  whatever  position  it  ismo"^/'>The 
shaft  80  has  rigidly  secured  to  it  a  wheeJ-83, 

1.5  over  which  passes  a  band84,be«iringnufclaei8 
from  one  "  1 "  to  thirty-one  " 31,"  inclusive,  in- 

dicating the  daw.  of  the  mouth.    This  bun-1 

7° 

80 

9° 

100 

passes  over  a  small  wheel  85,  arranged  upon  a 
shaft  119,  parallel  with  and  a  short  distance 
from  the  shaft  118,  referred  to  in  the  foregoing. 
The  pinion-wheel  73,  carried  by  the  shaft  64, 
moves  through  one  tooth  each  hour,  and  the 
teeth  of  the  pinion  73  and  the  spur-wheel  74  are 
so  numbered  that  the  said  spur-wheel  74  and 
its  shaft  75  completes  a  rotation  once  in  each  75 
day,  aud  the  spur-wheel  74  being  made  twice 
the  diameter  of  the  pinion-wheel  73.  This 
being  the  case  the  cam  76  actuates  the  bell- 
crank  lever  77  once  in  twenty-four  hours  and 
thereby  operates  the  finger  78  once  each  day. 
Hence  the  ratchet-wheel  79  is  moved  through 
one  tooth  every  twenty-four  hours  and  the 
shaft  80,  carrying  the  day-wheel  83,  is  actu- 

ated once  a  day.  This  positions  the  charac- 
ters upon  the  band  84,  so  as  to  print  the  days  85 

of  the  month; 

Month  -  indicating  median  ism. — Adjacent 
to  the  wheel  85  and  the  band  84,  designating 
the  days  of  the  month,  is  a  band  86,  which 
passes  over  a  small  wheel  87  at  the  bottom  of 
the  stamp  arranged  upon  the  same  shaft  119 
as  the  wheel  85  and  adjacent  thereto.  This 
band  86  also  passes  over  a  small  wheel  88, 
Figs.  3  and  16,  upon  a  shaft  89,  journaled  in 
the  side  frame  of  the  stamp  and  which  may  95 
be  extended  through  one  of  the  sides  of  the 
frame,  so  as  to  be  manually  operated.  The 
baud  86  has  characters  upon  it  indicating  the 
twelve  months  of  the  year.  This  band  I  de- 

sign to  have  actuated  by  hand  instead  of  by 
automatic  means,  inasmuch  as  it  only  has  to 
be  set  once  a  month,  and  for  the  further  rea- 

son that  some  months  having  more  days  than 
others  it  is  advisable  that  the  stamp  be  ad- 

justed by  hand  in  order  to  avoid  complication  105 
of  mechanism.  Automatic  mechanism  could 
of  course  be  devised  to  compensate  for  the 
difference  in  the  length  of  the  months  and  to 
operate  the  month-band;  but  such  mechan- 

ism would  add  unnecessarily  to  the  mechan- 
ism of  the  stamp. 

Year-indicating  mechanism, — Between  1  he 
several  bands  indicating  the  minutes,  hours, 
days,  aud  months  I  arrange  permanently  the 
numbers  designating  the  year.  Figs.  6  and  IS. 
This  number  or  any  of  the  digits  thereof  may- 

be arranged  so  as  to  be  removable,  whereby 
the  number  representing  the  year  can  oe 
changed  at  the  end  of  each  year.  It  is  pos- 

sible of  course  to  provide  mechanism  which 
will  automatically  change  the  number  indi- 

cating the  years;  but  as  such  mechanism 
would  only  be  called  into  requisition  once  a 
year  such  adjustment  can  be  made  by  hand 
without  much  trouble. 

Other  printing  characters. — On  the  bottom 
of  the  stamp,  as  clearly  indicated  in  Fig.  6, 
maybe  placed  more  or  less  permanently  other 
characters  by  changeable  dies  to  print  any 
matter  desired,  such  as  the  word  "paid,"  &e. (See  Fig.  18.) 

A  dvautages  uj  bands  for  j  rrmldng  and  ii  ans- 
miiting  molion.~-By  using  bands  to  transmit 
the  motion  from  -M)v  wheel  to  another  red 

no 

"5 

125 
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having  at  the  came  time  the  bands  carry  the 
characters  to  be  printed  I  am  enabled  to 
bring  the  parts  of  the  stamp  together  in  a 
verj'  small  compass  and  to  produce  a  stamp 

.5  that  is  less  complicated  and  bulky  than  pre- 
viously-constructed  time -stamps.  By  also 

placing  the  time-wheels  upon  different  shafts 
controlled  by  suitable  mechanism  I  am  en- 

abled to  bring  the  time-wheels  much  nearer 
io  together  in  an  axial  direction  and  to  make 

the  stamp  more  compact  still,  bringing  the 
printing  thereof  within  yet  smaller  compass. 
Were  the  type-wheels  used  to  print  the  char- 

acters the  printed  matter  could  not  possibly 
;5  be  gotten  in  as  small  a  compass  as  shown 

herein.  In  order  to  carry  a  sufficient  num- 
ber of  characters  a  type-wheel  must  of  neces- 
sity be  of  considerable  diameter,  and  if  the 

type-wheel  be  made  of  large  dimensions  it  is 
20  impassible  to  group  them  closely  enough  to- 

gether to  print  in  a  small  compass. 
The  flexibility  of  bands  allows  the  printing 

to  be  brought  as  closely  together  as  desired, 
which  need  not  be  as  far  apart  as  the  dis- 

25  tance  between  the  printing  herein  indicated, 
but  can  be  gotten  in  even  smaller  compass. 
Characters  on  bands  also  print  more  clearly, 
and  insertion  of  other  dies  ard  substitution 
of  other  characters  are  easier  than  with  wheels 

30  The  importance  of  printing  in  small  area  is 
obvious  when  it  is  remembered  that  unless 
the  printing  of  a  stamp  be  gotten  into  small 
compass  the  stamp  is  useless  for  performing 
certain  services — as,  for  instance,  stamping 

35  upon  the  coupons  of  railway-tickets,  postmark- 
ing letters,  and  many  other  like  purposes. 

Having  now  fully  set  forth  my  invention, 
what  I  desire  to  claim  and  secure  by  Letters 
Patent  of  the  United  States  is — 

40  1.  A  time-stamp  comprising  an  impulse-re- 
ceiving mechanism,  a  one  minute  wheel  oper- 

ated thereby,  printing  characters  controlled 
by  said  minute-wheel,  repeated  in  three  series 
from  "0"  to  "9,"  inclusive,  a  ten -minute 

45  wheel  arranged  adjacent  to  the  one-minute 
wheel,  connections  intermediate  the  impulse- 
receiving  device  and  the  ten-minute  wheel 
for- actuating  said  ten-minute  wheel  once  in 
every  ten  minutes,  and  printing  characters 

50  governed  by  the  ten-minute  wheel  and  re- 
peated in  five  series  from  "0"  to  "5." 

2.  A  time-stamp  having  an  impulse-receiv- 
ing device,  a  one -minute  mechanism  oper- 
ated thereby  to  register  the  minutes,  a  cam 

55  having  six  inclines  gearing  intermediate  of 
said  cam  and  the  one-minute  mechanism,  an 
escapement  controlled  by  said  cam,  and  a 
ten-minute  wheel  governed  by  said  escape- 
ment. 

60  3.  A  time-stamp  comprising  an  impulse-re- 
ceiving mechanism,  a  one-minute  wheel  op- 

erated thereby>  printing  characters  controlled 
by  said  minute- wheel,  repeated  in  three  series 
from  "0"  to  "9,"  inclusive,  a  ten -minute 

65  wheel  arranged  adjacent  to  the  one- minute 
wheel, connections  intermediate  the  impulse- 
receiving  device  and  the  ten-mimite  wheel 

for  .  "tuating  said  ten-minute  wheel  once 
every  ten  minutes,  and  printing  characters 
governed  by  the  ten-minute  wheel,  repeated  70 
in  five  series  from  "0"  to  "5,"  and  an  hour- 
wheel  actuated  by  mechanism  intermediate 
the  same  and  the  impulse-receiving  device, 

and  controlling  printing  characters  from  "  1 " to  "  12  "  repeated  in  two  series  and  operated  75 once  each  hour. 

4.  A  time-stamp  comprising  an  impulse-re- 
beiving  mechanism,  a  one-minute  wheel  op- 

erated thereby,  printing  characters  controlled 
by  said  minute-wheel,  repeated  in  three  series  80 
from  "0"  to   "9,"  inclusive,  a  ten -minute 
wheel  arranged  adjacent  to  the  one -minute 
wheel,  connections  intermediate  the  impulse- 
receiving  device  and  the  ten-minute  wheel 
for  actuating  said  ten -minute  wheel  once  85 
every  ten  minutes,  and  printing  characters 
governed  by  the  ten-minute  wheel,  repeated 
in    five    series    from  "0"  to  "5,"  an  hour- 
wheel  actuated  by  mechanism  intermediate 
the  same  and  the   impulse-receiving  device,  90 

controlling  printing  characters  from  "1"  to 
"12"  repeated  in   two  series  and  operated 
once  each  hour,  and  a  meridian-wheel  moving 
with  the  hour  -  wheel    and  controlling  the 
printing  characters  "A"  and  "P,"  the  former  95 
repeated  twelve  times  and  the  latter  eleven 
times,  with  a  blank  space  between  the  two, 
with  the  character  "M"  fixedly  arranged  ad- 

jacent to  the  saidmeridian-wheeland  adapted, 
together  with  the  "A's"  and  "P's"  of  the  100 
meridian-wheel,  to  print  "A.M."  and  "P.  M." 0.  A  recording-stamp  comprising  a  series 
of  traveling  recording  flexible  bands  located 
side  by  side  and  means  for  actuating  said 
bands  one  from  another,  said  means  being  105 
arranged  about  the  assembled  bands  so  as 
not  to  interfere,  with  the  proximity  of  the  one 
band  to  the  other,  substantially  as  described. 

0.  A  time-stamp  comprising  minute  and 
hour  recording  flexible  bands  located  side  by  no 
side  and  impulse  receiving  and  storing  mech- 

anism for  actuating  said  bands  one  from  the 
other,  said  impulse  receiving  and  storing 
mechanism  being  arranged-  about  the  series 
of  bands  so  as  not  to  interfere  with  the  prox-  115 
imity  of  the  one  baud  to  the  other,  substan- 
tially  as  described. 

7.  A  time-stamp  comprising  two  minute-re- 
cording flexible  digit-bands  and  an  hour-re- 
cording flexible  band  located  side  by  side,  120 

and  impulse  receiving  and  storing  mechan- 
ism for  actuating  one  of  the  digit-bands  from 

the  other  and  the  hour-recording  band  from 
thff  second  digit-baud,  said  impulse  receiving 
and  storing  mechanism  being  arranged  about  125 
the  series  of  bands  so  as  not  to  interfere  with  . 
the  proximity  of  the  one  band  io  the  other, 
substantially  as  described. 

8.  A  time-stamp  comprising  an  impulse  re- 
ceiving and  storing  mechanism  automatically  130 

and  intermi&ently  operated,  a. minute-wheel 
carried  by  a  shaft  controlled  thereby,  a. flexi- 

ble band  passing  ofer  said  minute-wheel  and 
positively  geared  to  the  same  and  a  small 
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wheel  at  the  bottom  of  the  stamp,  the  said 
band  carrying  numbers  to  represent  the  min- 

utes, an  hour-wheel  upon  an  independent  or 
second  shaft,  controlled  by  gearing  interme- 

5  diate  the  impulse  receiving  and  storing  mech- 
anism, and  a  second  flexible  band  passing 

over  said  hour-wheel  and  positively  geared 
thereto  and  a  small  wheel  at  the  bottom  of 
the  stamp,  the  said  second  band  carrying 

io  printing  characters  to  represent  the  hours, 
thoraxes  of  said  wheels  and  shafts  being  ar- 

ranged substantially  parallel,  whereby  the 
printing  of  the  minutes  and  hours  may  be 
gotten  within  small  compass  and  the  time 

15  registered  by  the  stamp  will  not  be  interfered 
with  by  printing. 

9.  A  time-stamp  comprising  an  impulse  re- 
ceiving and  storing  mechanism  intermittently 

and  automatically  operated,  a  minute-wheel 
20.  .carried  by  a  shaft  controlled  thereby,  a  flexi- 

ble band  passing  over  said' minute-wheel  and positively  geared  thereto  and  a  small  wheel 
at  the  bottom  of  the  stamp,  the  said  band  car- 

rying numbers  to  represent  the  minutes,  an 
25  hour-wheel  upon  a  second  or  independent 

shaft,  controlled  by  gearing  actuated  by  the 
impulse  receiving  and  storing  mechanism,  a 
second  flexible  band  passing  over  said  hour- 
wheel  and  positively  geared  to  the  same  and 

30  a  small  wheel  at  the  bottom  of  the  stamp,  the 
said  second  band  carrying  printing  charac- 

ters to  represent  the  hours,  a  meridian-wheel 
rigidly  fixed  upon  the  last-mentioned  shaft, 
and  a  third  flexible  band  passing  over  said 

35  meridian-wheel  and  positively  geared  to  the 
same,  and  a  third  small  wheel  at  the  bottom 
of  the  stamp  and  carrying  suitable  printing 
characters,  the  axes  of  said  wheels  and  shafts 
being  arranged  substantially  parallel,  where- 

40  by  the  minutes,  hours.and  meridian  characters 
maybe  printed  within  small  compass  and  the 
time  registered  by  the  stamp  will  not  be  in- 

terfered with  by  printing. 
10.  A  time-stamp  comprising  an  impulse  re- 

45  cei  ving  and  storing  mechanism,  an  hour-wheel 
carried  by  a  shaft  operated  thereby,  a  flexible 
band  passing  over  said  wheel  and  positively 
geared  to  the  same  and  a  small  wheel  at  the 
bottom  of  the  stamp,  the  said  band  carrying 

50  printing  characters  to  represent  the  hours,  a 
day-wheel  upon  a  second  or  independent 
shaft,  controlled  by  the  impulse  receiving  and 
storing  mechanism,  and  a  second  flexible  band 
passing  over  said  day-wheel  and  positively 

£5  geared  to  the  same  and  a  second  small  wheel 
at  the  bottom  of  the  stamp,  the  said  second 
band  having  printing  characters  thereon  to 
represent  the  days,  the  axes  of  said  wheels 
and  shafts  being  arranged  substantially  par- 

60  allel,  whereby  the  hours  and  days  may  be 
printed  within  small  compass  and  the  time 
registered  by  the  stamp  will  not  be  interfered 
with  by  printing. 

11.  A  time-stamp  comprising  an  impulse  re- 
65  ceiving  and  storing  mechanism  intermittently 

and  automatically  actuated,  an  hour-wheel 
controlled  by  a  shaft  operated  thereby,  a  flexi- 

ble band  passing  over  said  hour-wheel  and 
positively  geared  to  the  same  and  a  small 
wheel  at  the  bottom  of  the  stamp,  the  said  70 

band  carrying  printing  characters  to  repre- 
sent the  hours,  a  meridian-wheel  upon  said 

shaft,  controlled  by  the  impulse  receiving  and 
storing  mechanism,  a  second  flexible  band 

positively  geared  to  said  meridian-wheel  and  75 
a  second  small  wheel  at  the  bottom  of  the 

stamp,  the  said  second  band  carrying  suitable 
printing  characters,  a  day-wheel  also  upon  a 
second  or  independent  shaft,  controlled  by  the 
impulse  receiving  and  storing  mechanism, and  80 
a  third  flexible  band  passing  over  said  day- 
wheel  and  positively  geared  to  the  same  and 
a  small  wheel  at  the  bottom  of  the  stamp,  the 
said  third  band  having  printing  characters  to 
represent  the  days,  the  axes  of  all  of  said  85 
wheels  being  arranged  substantially  parallel, 
whereby  the  hours,  meridian  characters,  and 
days  automatically  registered  by  the  stamp 
may,  be  printed  within  small  compass  and 
the  time  registered  by  the  stamp  will  not  be  90 
interfered  with  by  printing. 

12.  A  time-stamp  comprising  an  impulse 
receiving  and  storing  mechanism,  a  minute- 
wheel  controlled  hj  a  shaft  operated  thereby, 
a  flexible  band  carrying  printing  characters  95 
to  represent  the  minutes  positively  geared  to 
said  minute- wheel  and  a  small  wheel  upon  a 
shaft  at  the  bottom  of  the  stamp,  an  hour- 
wheel  upon  an  independent  or  second  shaft, 

governed  by  the  impulse  receiving  and  stor-  100 
ing  mechanism,  a  second  flexible  band  posi- 

tively geared  to  said  hoar-wheel  and  a  small 
wheel  on  the  aforesaid  shaft 'at  the  bottom  of 
the  stamp,  the  said  second  flexible  band  car- 

rying printing  characters  to  represent  the  105 
hours,  a  meridian-wheel  upon  the  hour-wheel 
shaft,  also  governed  by  the  impulse  receiving 
and  storing  mechanism,  a  third  flexible  band 
positively  geared  to  the  same  and  a  third 
small  wheel  on  the  said  shaft  at  the  bottom  no 
of  the  stamp,  the  said  third  flexible  band  car- 

rying suitable  meridian  printing  characters, 
a  day-wheel  upon  a  third  shaft,  controlled  by 
the  impulse  receiving  and  storing  mechanism, 
a  fourth  flexible  band  positively  geared  to  115 
said  day-wheel,  and  a  fourth  small  wheel  upon 
a  second  shaft  at  the  bottom  of  the  stamp 
parallel  and  adjacent  to  the  aforementioned 
shaft  at  the  bottom  of  the  stamp,  the  said 
fourth  band  having  printing  characters  to  120 
represent  the  days,  the  axes  of  all  of  said 
wheels  being  arranged  substantially  parallel, 
whereby  the  minutes,  hours,  meridian  char- 

acters, and  days  automatically  registered  by 
the  stamp  may  be  printed  within  small  com-  125 
pass  and  the  time  registered  by  the  stamp 
will  not  be  interfered  with  by  printing. 

13.  A  time -stamp  comprising  an  impulse- 
receiving  mechanism,  a  one-minute  wheel  op- 

erated thereby,  a  band  traveling  over  said  130 
one-minute  wheel  and  having  the  digits  there- 

on repeated  in  three  series,  a  small  wheel  at 
the  lower  end  of  the  stamp  over  which  said 
band  passes,  a  ten-minute  wheel  arranged  ad- 
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jacent  to  the  aforesaid  one -minute  wheel, 
mechanism  intermediate  the  said  ten-minute 
wheel  and  the  said  one-minute  wheel  for  act- 

uating the  said  ten  -  minute  wheel  orice  in 
5  every  ten  minutes,  a  band  traveling  over  said 

ten-minute  wheel,  having  the  numbers  from 
"0"  to  "5"  repeated  thereon  in  five  series, and  a  small  wheel  at  the  lower  end  of  the 
stamp  adjacent  to  the  previously-mentioned 

io  small  wheel,  over  which  second  -  mentioned 
small' wheel  the  said  latter  band  travels. 

14.  A  time-stamp  comprising  an  impulse- 
receiving  mechanism,  a  one-minute  wheel  op- 

erated thereby,  a  band  traveling  over  said 
15  one-minute  wheel  and  having  the  digits  there- 

on repeated  in  three  series,  a  small  wheel  at 
the  lower  end  of  the  stamp  over  which  said 
band  passes,  a  ten-minute  wheel  arranged  ad- 

jacent to  the  aforesaid  one -minute  wheel, 
20  mechanism  intermediate  the  said  ten-minute 

wheel  and  the  said  one-minute  wheel  for  actu- 
ating the  said  ten-minute  wheel  once  in  every 

ten  minutes,  a  band  traveling  over  said  ten- 
minute  wheel,  having  the  numbers  from  "  0  " 

25  to  "5"  repeated  thereon  in  five  series,  a  small 
wheel  at  the  lower  end  of  the  stamp  adjacent 
to  the  previously-mentioned  small  wheel,  over 
which  second-mentioned  small  wheel  the  said 
latter  band  travels,  an  hour-wheel  governed 

30  by  the  impulse-receiving  mechanism,  and  a 
band  upon  the  hour-wheel,  having  numbers 
thereon  from  "1"  to  "12"  repeated  in  two  se- 

ries and  passing  over  a  third  small  wheel  at 
the  bottom  of  the  stamp  adjacent  to  the  small 

35  ten-minute  wheel  at  the  bottom  of  the  stamp. 
15.  A  time-stamp  comprising  an  impulse- 

receiving  mechanism,  a  one-minute  wheel  op- 
erated thereby,  a  band  traveling  over  said 

one-minute  wheel  and  having  the  digits  there- 
40  upon  repeated  in  three  series,  a  small  wheel  at 

the  lower  end  of  the  stamp  over  which  said 
band  passes,  a  ten-minute  wheel  arranged  ad- 

jacent to  the  aforesaid  one -minute  wheel, 
mechanism  intermediate  the  said  ten-minute 

45  wheel  and  the  said  one-minute  wheel  for  actu- 
ating the  said  ten-minute  wheel  once  in  every 

ten  minutes,  a  band  traveling  over  said  ten- 
minute  wheel,  having  the  numbers  from  "  0" 
to  "  5  "  repeated  thereon  in  five  series,  a  small 

50  wheel  at  the  lower  end  of  the  stamp  adjacent 
to  the  previously-mentioned  small  wheel,  over 
which  second-mentioned  small  wheel  the  said 
latter  band  travels,  an  hour-wheel,  an  escape- 

ment therefor,  a  cam  controlling  said  escape- 
55  ment  and  actuated  by  the  aforesaid  mechan- 

ism between  the  one-minute  and  the  ten-min- 
ute wheels,  and  a  band  upon  the  hour-wheel 

having  numbers  thereon  from  "1"  to  "12" 
repeated  in  two  series  and  passing  over  a 

60  third  small  wheel  at  the  bottom  of  the  stamp. 
16.  A  time-stamp  comprising  an  impulse-re- 

ceiving mechanism,  a  one-minute  wheel  op- 
erated thereby,  a  band  traveling  over  said 

one-minute  wheel  and  having  the  digits  there- 
65  on  repeated  in  three  series,  a  small  wheel  at 

the  lower  end  of  the  stamp  over  which  said 

band  passes,  a  ten-minute  wheel  arranged  ad- 
jacent to  the  aforesaid  one-minute  wheel, 

mechanism  intermediate  the  said  ten-minute 
wheel  and  the  said  one-minute  wheel  for  act  u-  70 
ating  the  said  ten-minute  wheel  oncein  every 
ten  minutes,  a  band  traveling  over  said  ten- 

minute  wheel, having  the  numbers  from  "0" 
to  "5"  repeated  thereon  in  five  series,  a  small 
wheel  at  the  lower  end  of  the  stamp  adjacent  75 
to  the  previously-mentioned  small  wheel,  over 
which  second-mentioned  small  wheel  the  said 
latter  band  travels,  an  hour-wheel  controlled 
by  the  impulse-receiving  mechanism,  a  band 
Upon  the  hour-wheel,  having  numbers  thereon  80 
from  "1"  to  "12"  repeated  in  two  series  and 
passing  over  a  third  wheel  at  the  bottom  of 
the  stamp  adjacent  to  the  small  ten-minute 
wheel  at  the  bottom  of  the  stamp,  a  meridian- 
wheel  also  controlled  by  the  impulse-receiv-  85 
ing  mechanism  and  carrying  a  band  with  the 
characters   "A"  and   "P"   thereupon,    the 
former  repeated  twelve  times  and  the  latter 
eleven  times  with  a  blank  space  between  the 
two  and  corresponding  with  the  numbers  upon  90 
the  hour-wheel,  a  fourth  small  wheel  at  the, 
bottom  of  the  stamp  over  which  said  latter.; 
band  travels  and  adjacent  to  the  one-minute 
band,  and  the  character  "M,"  permanently  •, 
affixed  to  and  arranged  adjacent  to  the  me-  95 
ridian-band  at  the  bottqm  of  the  stamp. 

17.  A  time-stamp  comprising  an  impulse-re- 
ceiving mechanism,  a  one-minute  wheel  or> 

erated  thereby,  a  band  traveling  over  said 
one-minute  wheel  and  having  the  digits  there-  10c 
on  repeated  in  three  series,  a  small  wheel. at 
the  lower  end  of  the  stamp  over  which  said- 
band  passes,  a  ten-minute  wheel  arranged  ad- 

jacent to  the  aforesaid  one- minute  wheel, 
mechanism  intermediate  the  said  ten-minute  105 
wheel  and  the  said  one-minute  wheel  for  act- 

uating the  said  ten -minute  wheel  once  in 
every  ten  minutes,  a  band  traveling  over  said 
ten-minute  wheel,  having  the  numbers  from - 
"0"  to  "5"  repeated  thereon  in  five  series,  a  no 
small  wheel  at  the  lower  end  of  the  stamp  ad- 

jacent to  the  previously- mentioned  small 
wheel,  over  which  second-mentioned  small 
wheel  the  said  latter  band  travels,  an  hour- 
wheel,  an  escapement  therefor,  a  cam  con-  115 
trolling  said  escapement  and  actuated  by  the 
aforesaid  mechanism  between  the  one-minute 
and  the  ten-minute  wheels,  a  band  upon  the 

hour-wheel,  having  numbers  thereon  from  "1" 
to  "  12 "  repeated  in  two  series  and  passing  120 
over  a  third  wheel  at  the  bottom  of  the  stamp 
adjacent  to  the  small  ten-minute  wheel  at  the 
bottom  of  the  stamp,  a  meridian-wheel  con- 

trolled by  the  same  escapement  which  governs 
the  hour-wheel  and  carrying  a  band  with  the  125 
characters  "A"  and  "P"  thereupon,  the  former  . 
repeated  twelve  times  and  the  latter  eleven 
times,  with  a  blank  space  between  the  two 
and  corresponding  with  the  numbers  upon 
the  hour-hand,  a  fourth  small  wheel  at  the  130 
bottom  of  the  stamp  over  \ghieh  said  latter 
band  travels  and  adjacent  to  the  one-minutf* 
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band,  and  the  character  "M,"  permanently 
affixed  to  and  arranged  adjacent  to  the  me- 

ridian-band at  the  bottom  of  the  stamp. 
IS.  A  time-stamp  comprisinganiuipulse-re- 

5  ceiving  mechanism,  a  one-minute  wheel  op- 
erated thereby,  a  band  traveling  over  said 

one-minute  wheel  and  having  the  digits  there- 
upon repeated  in  three  series,  a  small  wheel 

at  the  lower  end  of  the  stamp  over  which  said 
to  band  passes,  a  ten-minute  wheel  arranged 

adjacent  to  the  aforesaid  one-minute  wheel, 
mechanism  intermediate  the  said  ten-minute 
wheeland  thesaid  one-minute  wheel  for  actu- 

ating the  said  ten-minute  wheel  once  every 
IS  ten  minutes,  a  band  traveling  over  said  ten- 

minute  wheel,  having  thenumbersfrom  "0" 
to  "5"  repeated  thereon  in  five  series,  a  small 
wheel  at  the  lower  end  of  the  stamp  adjacent 
to  the  previously-mentioned  small  wheel,  over 

20  which  second-mentioned  small  wheel  the  said 
latter  band  travels,  an  hour-wheel  controlled 
by  the  impulse-receiving  mechanism,  a  band 
upon  the  hour-wheel,  having  numbers  there- 

on from  "1"  to  "12"  repeated  in  two  series 
25  and  passing  over  a  third  small  wheel  at  the 

bottom  of  the  stamp  adjacent  to  the  small 
ien-minute  wheel  at  the  bottom  of  the  stamp, 
a  meridian-wheel,  also  controlled  by  the  im- 

pulse -  receiving  mechanism  and  carrying  a 
30  band  with  the  characters  "A"  and  "P  "  there- 

upon, the  former  repeated  twelve  times  and 
the  latter  eleven  times,  with  a  blank  space 
between  the  two  and  corresponding  with  the 
numbers  upon  the  hour-band,  a  fourth  small 

55  wheel  at  the  bottom  of  the  stamp,  over  which 
said  latter  baud  travels  and  adjacent  to  the 
one-minute  baud,  the  character  "M,"  perma- 

nently affixed  to  and  arranged  adjacent  to  the 
meridian-band  at  the  bottom  of  the  stamp,  a 

40  day-wheel  governed  by  the  impulse-receiving 
mechanism,  and  a  band  passing  over  said  day- 
wheel,  having  numbers  thereon  from  "1"  to 
"31 "  and  traveling  over  a  small  wheel  at  the 
bottom  of  the  stamp  arranged  parallel  with 

45  anu  contiguous  to  the  aforesaid  small  wheel 
at  the  bottom  of  the  stamp. 

19.  A  time-stamp  comprising  an  impulse-re- 
ceiving mechanism,  a  one-minute  wheel  op- 
erated thereby,  a  band  traveling  over  said 

50  one-minute  wheel  and  having  the  digits  there- 
on repeated  in  three  series,  a  small  wheel  at 

the  lower  end  of  the  stamp  over  which  said 
band  passes,  a  ten-minute  wheel  arranged 
adjacent  to  the  aforesaid  one-minute  wheel, 
mechanism  intermediate  the  said  ten-minute  55 
wheel  and  the  said  one-minute  wheel  foract- 

uating   the  said  ten-minute  wheel  once  in* every  ten  minutes,  a  band  traveling  over  said 
ten-minute  wheel,  having  the  numbers  from 
"0"  to  "0"  repeated  thereon  in  five  series,  a  60 
small  wheel  at  the  lower  end  of  the  stamp 
adjacent  to  the  previously-mentioned  small 
wheel,  over  which  second- mentioned  small 
wheel,  the  said  latter  band  travels,  an  hour- 
wheel,  an  escapement  therefor,  a  cam  con-  65 
trolling  said  escapement  and  actuated  by  the 
aforesaid  mechanism  between  the  one-minute 
and  the  ten-minute  wheels,  a  band  upon  the 

hour- wheel,  having  numbers  thereon  from  "1 " 
to  "12"  repeated  in  two  series  and  passing  7c 
over  a  third  small  wheel  at  the  bottom  of  the 

stamp  adjacent  to  the  small  ten-minute  wheel 
at  the  bottom  of  the  stamp,  a  meridian-wheel 
controlled  by  the  same  escapement  which 
governs  the  hour-wheel  and  carrying  a  band  75 
with  the  characters  "A"  aud'P"  thereupon, 
the  former  repeated  twelve  times  and  the  lat- 

ter eleven  times,  with  a  blank  space  between 
the  two  and  corresponding  with  the  numbers 
upon  the  hour-band,  a  fourth  small  wheel  at  80 
the  bottom  of  the  stamp  over  which  said  lat- 

ter band  travels  and  adjacent  to  the  one-min- 
ute band,  the  character  "M,"  permanently 

affixed  to  and  arranged  adjacent  to  the  me- 
ridian-band at  the  bottom  of  the  stamp,  a  85 

day- wheel,  an  escapement  governing  the  same, 
mechanism  intermediate  the  day- wheel  and 
said  latter  escapement  for  controlling  said 
day-wheel,  and  a  baud  passing  over  said  day- 
wheel,  having  numbers  thereon  from"l"  to  90 
"31"  and  traveling  over  a  small  wheelatthe 
bottom  of  the  stamp  arranged  parallel  with 
and  contiguous  to  the  aforesaid  small  wheel 
at  the  bottom  of  the  stamp. 

In  testimony  whereof  I  have  hereunto  set  95 
my  baud  and  affixed  my  seal  this  19th  day 
of  February,  1892,  in  the  presence  of  the  two 
subscribing  witnesses. 

SAMUEL  H.  IIOGGSON. 
Witnesses: 

A.  C.  Fowler, 
Jno.  F.  Green. 

[l. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alfonso  Lee  Jaynes, 

a  citizen  of  the  United  States,  residing  at  St. 
Louis,  in  the  State  of  Missouri,  have  invented 

5  a  certain  new  and  useful  Improvement  in 
Recording  Apparatus,  of  which  the  following 
is  a  specification. 

This  invention,  which  may  be  used  for  va- 
rious purposes,  and  particularly  as  a  work- 

io  man's  time-recorder,  relates  to  mechanism  by 
which  on  the  reciprocating  movement  of  one 
or  more  of  its  parts  the  time  at  which  such 
movement  occurs  and  the  number  or  other 

designating-mark  assigned  to  the  said  part 
15  or  parts  are  recorded. 

In  the  accompanying  drawings,  Figure  1 
represents  a  longitudinal  section  taken  on 
line  1  1  in  Fig.  2  of  my  improved  recording 
apparatus  arranged  for  use  as  a  workman's 

20  time-recorder;  Figs.  2  and  3,  transverse  sec- 
tions thereof  on  lines  2  2  and  3  3,  respect- 
ively, in  Fig.  1;  Figs.  4  and  5,  side  and  end 

views,  respectively,  of  the  key  shown  in  Fig. 
1;  Fig.  6,  a  side  elevation  of  the  apparatus  at 

25  right  angles  to  Fig.  1,  showing  the  tape  and 
ribbon  mechanisms;  Fig.  7,  a  transverse  sec- 

tional view  thereof  on  line  7  7  in  Fig.  6; 
Figs.  8  and  9,  side  views  of  the  gearing  actu- 

ating the  tape  and  ribbon  rollers,  respect- 
30  ively,  as  seen  to  the  left  and  right  of  Fig.  7; 

Fig.  10,  a  view  of  the  tape  after  receiving 
an  impression  to  be  recorded;  Fig.  11,  a  simi- 

lar view  to  Fig.  1,  showing  a  modified  ar- 
rangement of  some  of  the  parts  seen  on  line 

35  11  11  in  Fig.  2;  and  Fig.  12,  an  end  view  of 
the  key  seen  in  Fig.  11. 

Like  letters  and  numerals  of  reference  de- 
note like  parts  in  all  the  figures. 

a  represents  a  box  or  casing  containing  a 
40  central  stem  or  other  guide  b,  which  is  fixed 

at  its  rear  end  to  the  rear  cover  c  of  the  cas- 
ing a.  The  stem  0  may  be  circular  for  a  suit- 
able distance  from  its  fixed  end,  and  thence 

forward  or  outward  of  an  isosceles  triangular 
45  or  other  special  shape  to  its  free  end,  which 

projects  somewhat  beyond  the  front  cover  d 
of  the  casing  a. 
Around  and  concentric  with  the  stem  b,  at 

a  suitable  distance  therefrom,  is  preferably 
50  placed  a  tube  or  sleeve  e,  which  is  secured 

to  a  plate/,  extending  across  and  fixed  to  the 

casing  a,  intermediate  to  the  front  and  rear 
covers  d  c.    The  central  tubular  space  of  the 
sleeve  e  around  the  stem  b  has  an  enlarged 

rear  portion  e',  so  as  to  form  a  shoulder  e2at  55 
the  front  portion  of  the  said  space. 
Through  the  wall  of  the  sleeve  e  are  slots 

g,  which  are  radial  to  the  stem  b  and  extend 
longitudinally  along  the  sleeve  e  to  a  suitable 
distance  from  its  front  or  free  end.  These  60 

slots  g  correspond  in  number  to  a  series  of 
levers  h  h'  of  the  first  orderj  the  levers  h,  which 
are  used  for  recording  the  single  numbers  "1" 
to  "  9,"  (or  other  desired  marks,)  being  ar- 

ranged to  the  right  and  the  levers  W  bearing  6^ 
the  numbers  "1,"  "  2,"  and  "  1 "  to  "  9  "  (indicat- 

ing, respectively,  hundreds  and  tens)  to  the 
left  of  the  stem  b.  The  right-hand  levers  h  are 
fulcrumed  loosely  on  a  spindle  i,  which  is 
preferably  radial  to  the  stem  &iaa  plane  at  70 
right  angles  thereto  and  is  supported  by 
brackets  j,  projecting  from  the  base  of  the 
sleeve  e  or  plate  /,  as  desired,  and  the  left- 
hand  levers  h'  to  a  similar  fulcrum i',  carried 
by  brackets/.  The  free  ends  of  the  levers  75 
7i  h'  enter,  respectively,  corresponding  slots 
g  of  the  sleeve  e  and  may  be  vibrated  freely 
along  the  said  slots.  The  other  ends  of  the 

levers  h  h'  are  connected  by  rods  h  lc'  to  levers 
I  V  having  arms  m  m',  which  carry  at  their  80 
free  ends  types  1  2,  and  so  on,  corresponding, 
respectively,  to  the  numbered  levers  h  W  and 

slots  g.  These  levers  I  m  and  V  m'  are  pref- 
erably located  outside  the  rear  cover  c  of  the 

casing  a,  the  levers  I  m  being  fulcrumed  85 
loosel}'  on  a  spindle  n,  which  is  radial  to  apoint 
at  some  distance  to  the  right  of  the  center  of 
the  stem  b  in  a  plane  at  right  angles  to  the 

latter,  and  the  levers  I'  m'  on  a  similar  spindle 
?(',  radial  to  a  corresponding  point  to  the  left  90 
of  the  stem  b.  The  spindles  n  n'  are  carried 
by  brackets  0  0',  fixed  to  the  plate /"and  pro- jecting through  the  rear  cover  c.  The  free 
ends  of  the  levers  I V  are  normally  held,  pref- 

erably, against  the  outer  side  of  the  rear  cover  95 

c  by  springs  I2,  which  connect  the  said  levers 
to  the  casing  a.  The  connecting-rods  k  h', 
which  work  freely  through  the  plate  /  and 
rear  cover  c,  are  capable  of  longitudinal  ex- 

tension and  adjustment  by  spring  and  nut  100 
devices  p,  (or  other  means,)  which,  operating 
in  combination  with  the  levers  IV and  casing 
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a,  normally  maintain  the  levers  h  h'  at  a  uni- form level  at  their  free  ends  within  the  slots 
g  of  the  sleeve  e. 

&.  "Within  the  enlarged  space  e'  of  the  sleeve 
5  e  is  placed  a  ring  or  other  shoulder-piece  q, 

which  is  preferably  circular  and  movable 
along  the  stem  b.  The  ring  q  is  normally  held 

against  the  shoulder  e2  of  the  space  e'  by  a 
spiral  spring  r,  which  preferably  surrounds 

10  the  stem  b  between  the  near  cover  c  of  the 
casing  a  and  the  ring  q.  To  the  ring  q  are 
fixed  the  ends  of  rods  s,  which  slide  through 
corresponding  holes  in  the  rear  cover  c,  be- 

yond which  they  are  fixed  at  their  other  ends 
15  to  a  block  or  plated,  having,  preferably,  a  rub- 

ber or  other  cushion  face,  across  which  are 
held  and  caused  to  travel  a  tape  u  and  ink- 
ing-ribbon  r,  as  hereinafter  more  particularly 
described. 

20  The  foregoing  mechanism  when  used  as  a 

workman's  time-recorder  is  operated  by  a  key 
w  or  analogous  instrument  or  by  either  of  a 
series  of  such  keys,  each  key  being  distinct 
and  of  separate  construction,  according  to  the 

25  respective  numbers  or  marks  to  be  repre- 
sented and  recorded  thereby.  Each  key  has 

a  central  hole  or  chamber  corresponding  to 
and  closely  fitting  (but  capable  of  sliding  on) 
the  triangular  or  other  specially-shaped  pro- 

30  jecting  portion  of  the  stem  b,  so  that  the  key 
can  only  be  placed  in  one  position  on  the 
stem  b. 

Projectingcircumferentially  from  and  pref- 
erably at  right  angles  to  the  shank  of  each 

35  key  at  its  open  end  or  other  suitable  part  is 
preferably  a  prong  or  other  projection  (or  in 
lieu  of  a  projection  a  slot  may  be  used)  or  se- 

ries thereof,  corresponding  in  direction,when 
the  key  is  placed  on  the  stem  b,  to  that  of 

40  the  levers  h  h'  to  be  operated  for  recording the  desired  numbers  or  marks  and  to  that  of 
the  slots  g,  which  contain  the  said  levers. 
For  instance,  the  key  w,  (shown  in  Figs.  1,  2, 

4,  and  5,)  has  two  opposite  prongs  x x'  for  rogis- 
45  tering  the  numbers  "4"  "5,"  so  that  on  a  work- 

man represented  by  that  number  entering  a 
factory  and  passing  the  key  w  onto  the  stem 

b  the  prongs  x  x'  can  only  enter  the  opposite 
slots  g,  which  contain  the  levers  h  h',  indi- 

50  eating,  respectivel  j7,  the  figures  "5"  "4,"  and  on 
pushing  the  key  iv  the  prongs  x  x'  strike  the 
free  ends  of  those  levers  on  their  front  edges, 
thereby  constraining  the  said  ends  of  the  le- 

vers 5  4  rearward,  as  shown  by  dotted  lines 
55  in  Fig.  1,  and  causing  the  connecting-rods  k 

k'  of  the  said  levers  to  be  extended  (by  means 
of  the  spring  devices  p)  without  affecting  the 
corresponding  levers  /  V,  held  against  the  rear 

cover  c  by  the  springs  I2,  and  their  stamping- 
60  arms  m  m',  carrying  the  types  5'  4'.  Mean- 

while the  prongs xx'  have  cleared  the  said  ends 
of  the  lovers  5  4  and  the  end  of  the  key  u-strikes 
and  pushes  rearward  the  ring  orshoulder-piece 
q,  thereby  compressing  the  spring  r  and  push- 

65  ing  outward  (by  the  rods  s)  the  cushioned  plate 
/,  bearing  the  tape  u  and  inking-ribbon  -v,  un- 

til the  latter  are  pressed  upon  the  dial  y  (hav- 
ing raised  type  or  other  suitably-arranged 

numerals)  and  hands  y'  of  a  clock  actuated 
by  ordinary  clockwork,  and  a  record  of  the  7c 
time  at  which  the  key  w  was  inserted  thereby 

impressed  upon  the  tape  u.  On  then  with- 
drawing the  key  w  the  cushioned  plate  t  and 

ring  q  are  returned  by  the  spring  r  to  their 
normal  positions  or  so  that  the  ring  q  is  75 

stopped  by  the  shoulder  e2,  when  the  prongs 
x  x'  will  have  arrived  against  the  free  ends 
of  the  said  levers  5  4  (which  have  meanwhile 
been  returned  to  their  normal  positions  by 

the  spring  devices  p  of  the  rods  k  k')  on  their  80 
rear  edges,  so  that  on  the  further  retraction 
of  the  key  w  the  said  ends  of  the  levers  5  4 
are  constrained  into  the  forward  (dotted)  po- 

sitions, which  causes  their  connecting-rods  k 
k'  to  push  rearward  their  corresponding  le-  85 

vers  I  V  and  thereby  throw  their  arms  m  m', 
having  the  types  5  4,  forward  into  the  dotted 
position  against  the  inking-ribbon  v,  tape  u, 
and  cushioned  plate  t  or  so  as  to  stamp  the 
numbers  "4"  "5"  upon  the  tape  u  within  the  90 

previously-made  impression  of  the  clock-dial 
y  and  hands  y',  as  shown  in  Fig.  10. 

The  tape  u  and  inking-ribbon  v  may  be 
held  and  moved  across  the  face  of  the  plate 

t  as  follows:  z  z'  (see  Figs.  6,  7,  8,  and  9)  are  95 
arms  projecting  from  opposite  sides  of  the 
cushioned  plate  t,  and  each  carrying  at  its 

outer  end  a  pair  of  rubber  or  other  rollers  a', 
having  an  intermediate  fixed  gage  bar  or  pin 

b',  between  which  and  the  rollers  a',  respect-  100 
ively,  pass  the  tape  u  and  inking-ribbon  v, 
which  are  thereby  held  taut  at  the  required 
distance  apart  across  the  face  of  the  plate  t. 

The  tape  u  passes  to  the  rollers  a' at  one  side 
of   the   apparatus   from   a  feed -roller   (not  105 
shown)  suitably  mounted  within  the  frame- 

work inclosing  the  entire  apparatus  or  at  any 
other  convenient  place,  and  from  the  oppo- 

site rollers  a'  on  the  other  side  the  tape  u 
passes  between  rollers  c',  having  on  their  spin-   1 1  o 
dies  engaging  spur-wheels cZ' of  equal  diameter 
for  insuring  a  uniform  rotation  of  the  rollers 

c'.     On  the  spindle  of  one  of  the  rollers  c'  is 
fixed  a  spur-pinion  /',  which  is  engaged  by 
a  spur-wheel/3,  having  a  spindle  0',  on  which  115 
is  fixed  a  ratchet-wheel p',  engaged  by  a  pawl 
q',  which  is  carried  by  the  ratchet-lever  q2, 
whose  free  end  is  engaged  and  controlled  by 

a  pin  ?•',  projecting  from  the  arm  z',  so  that 
on  the  movement  of  the  plate  t  in  the  direc-  120 
tion  of  the  clock-dial  y  the  ratchet-lever  q2  is 
moved  to  a  similar  extent  and  by  its  pawl  q' 
partially  rotates  the  ratchet-wheel  p'  in  the 
direction  of  its  arrow,  thereby  partially  rotat- 

ing spur-wheel  /2  and  rollers  c'  in  the  direc-  125 tion  of  their  arrows  and  so  drawing  the  tape 

u  from  between  the  rollers  a'  and  pin  b'  and 
removing  the  previously-impressed  portion  of 
the  tape  u  from  the  plate  t,  whereby  a  fresh 
portion  of  the  tape  u  is  brought  over  the  face  130 
of  the  plate  t  for  receiving  the  next  impres- 

sion.   By  means  of  the  spur-wheel/2  and  pin- 
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ion  f  a  multiplied  movement  of  the  stroke  of 
the  plate  t  toward  the  clock-dial  y  is  imparted 
to  the  rollers  c',  this  multiplied  movement 
corresponding  to  that  necessitated  by  the  dif- 

5  ference  between  the  stroke  of  the  plate  t  and 
the  diameter  of  the  clock-dial  y  or  the  length 
of  tape  u  equivalent  to  this  diameter  for  re- 

moval from  the  plate  t  preparatory  to  a  fresh 
stroke  and  impression.     It  is  evident  that 

io  when  the  said  stroke  of  the  plate  t  is  made 
equal  to  the  diameter  of  the  clock-dial  the 

spur-wheel  and  pinion  f2  and/'  may  be  dis- 
pensed with  and  the  ratchet-wheel  p'  fixed 

directly  on  the  spindle  of  one  of  the  rollers  c'. 
15  The  inking-ribbon  v,  which  may  be  moved  in 

the  opposite  direction  to  the  tape  u,  passes 
from  a  suitable  feed  (not  shown)  to  the  rollers 

a'  between  a  pair  of  rollers  s',  having  engag- 
ing spur-wheels  V,  which  are  actuated  by  a 

20  ratchet-wheel  u'  and  ratchet-lever  v',  having 
the  pawl  v2,  the  said  ratchet-lever  being  en- 

gaged by  the  pin  iv',  projecting  from  the  arm 
sin  a  similar  manner  to  the  tape  movement, 
except  that  the  multiplying-wheel  and  pinion 

25  used  for  the  latter  are  dispensed  with,  as  only 
a  small  movement  of  the  inking-ribbon  v  com- 

paratively with  that  of  the  tape  u  is  required. 
The  tape  and  ribbon  devices  described  are 

carried  by  brackets  x%  xs,  preferably  secured 
30  to  opposite  sides,  respectively,  of  the  casing  a. 

It  will  be  noted  in  the  foregoing  apparatus, 
first,  that  the  cipher  is  not  employed  in  the 
various  combinations  of  numbers  to  be  re- 

corded, and,  secondly,  that  neither  of  the  two 

35  left-hand  levers  7t',witk  their  stamping-arms 
m',  numbered  "  1 "  "  2,"  for  recording  hun- 

dreds, can  be  used  in  combination  with  any 

other  left-hand  lever  h'  and  aruim'  (indicating 
tens)  which  on  being  operated  simultaneously 

40  with  the  "  100  "  or  "200  "  lever  and  arm  will 
interfere  with  or  foul  the  latter  on  striking 
the  plate  t,  so  that  the  use  of  all  the  several 
combinations  otherwise  obtainable  are  re- 

stricted accordingly.     The  "  100  "  and  "  200  " 
45  stamping-arms  m'  are  arranged  to  strike  the 

plate  t  at  a  point  to  the  left  of  that  common  to 
the  other  left-hand  arms  m'.  If  desirable  to 
utilize  the  "  100  "  or  "  200  "  stamping-arm  m' 
with  either  of  the  said  prohibited  arms  m', 

50  their  interference,  on  striking  the  plated,  may 
be  prevented  by  pivoting  the  "  100  "  and  "  200  " 
levers  h'  at  a  suitable  distance  forward  from 

the  remaining  left-hand  levers  h' ',  indicating 
tens,  as  shown  in  Fig.  11,  whereby  the  "100" 

55  or  "200  "  lever  h'  is  operated  by  the  key  after 
the  other  lever  h'  of  the  combined  number  has 
been  operated  and  the  arm  m'  of  the  latter  re- 

turned by  the  spring  F  to  its  normal  position  or 
clear  of  the  plate  t.    For  example,  the  key  w% 

60  (shownin  Figs.  11  and  12)  has  three  prongsx4a:5 
x6  for  operating,  respecti vely,  the  "  200,"  "  10," 
and  "  5  "  levers  h'  h  and  so  recording  the  num- 

ber "215."  In  like  manner,  for  recording  any 
single  number  or  combination  thereof  within 

65  the  range  of  the  apparatus,  keys  are  used 
having,  respectively,  a  prong  or  prongs  in  the 
proper  position  for  operating  the  lever  or  le- 

vers whose  stamping  arms  and  types  corre- 
spond to  the  desired  number  or  combination 

to  be  recorded.  7° 
It  will  be  understood  that  I  do  not  limit 

myself  to  the  particular  means  hereinbefore 
described  for  holding  and  moving  longitudi- 

nally the  tape  and  inking-ribbon  across  the 
face  of  the  plate  t,  as  it  will  be  evident  to  a  75 
skilled  mechanic  that  these  functions  maybe 
effected  in  various  ways  without  affecting  my 
invention. 

I  claim  as  my  invention — 
1.  In  a  recording  apparatus,  the  combina-  80 

tion  of  a  key  or  other  instrument,  a  tape  and 
inking-ribbon,  a  clock-dial,  and  a  movable 
type,  the  said  key  or  other  instrument  when 
moved  in  one  direction  forcing  the  tape  and 
ribbon  against  the  clock-dial  and  when  moved  85 
in  the  other  direction  forcing  the  type  against 
the  ribbon  and  tape,  substantially  as  shown, 
and  for  the  purpose  described. 

2.  In  a  recording  apparatus,  the  combina- 
tion of  a  key  having  a  prong  or  other  projec-  90 

tion  and  movable  along  a  stem  or  other  guide, 
a  tape  and  inking-ribbon,  and  a  type  carried 
by  a  pivoted  lever,  the  said  lever  being  con- 

nected to  a  pivoted  lever  actuated  by  the  key, 
substantially  as  shown,  and  for  the  purpose  95 
described. 

3.  In  a  recording  apparatus,  the  combina- 
tion of  a  key  having  a  prong  or  other  projec- 
tion and  movable  along  a  stem  or  other  guide, 

a  ring  or  other  shoulder-piece  movable  along  100 
the  stem  and  connected  to  a  plate  carrying  a 

tape  and  inking-ribbon,  a  spring  for  return- 
ing the  said  plate  and  ring,  a  clock-dial,  and 

a  type  carried  by  a  pivoted  lever,  the  said  le- 
ver being  connected  to  a  pivoted  lever  actu-  105 

ated  by  the  key,  substantially  as  shown,  and 
for  the  purpose  described. 

4.  In  a  recording  apparatus,  the  combina- 
tion of  a  key  having  a  prong  or  other  projec- 
tion and  a  pivoted  lever,  which  is  normally  no 

held  in  one  position  by  a  spring,  the  said  le- 
ver being  adjustably  connected  to  a  pivoted 

lever  actuated  by  the  lever,  substantially  as 
shown,  and  for  the  purpose  described. 

5.  In  a  recording  apparatus,  the  combina-  115 
tion,  severally,  with  a  series  of  keys,  each  key 
having  a  prong  or  prongs  and  movable  along 
a  central  stem  or  other  guide,  of  a  ring  or 
other  shoulder-piece,  preferably  surrounding 
and  movable  along  the  stem,  the  said  ring  be-  120 
ing  connected  to  a  plate  carrying  across  its 
face  a  tape  and  inking-ribbon,  a  clock-dial 
having  hands  actuated  by  ordinary  clock- 

work, a  spring  for  returning  the  said  plate 
and  ring,  a  fixed  tube  or  sleeve  surrounding  125 
and  concentric  with  the  stem  and  ring,  the 

said  tube  having  longitudinal  slots  corre- 
sponding, respecti  vely,  to  a  series  of  pivoted 

levers  movable  at  one  end  along  the  said  slots 
and  adjustably  connected  to  a  corresponding  130 
series  of  levers  carrying  types  or  marks  and 
adjustably  connected  to  a  fixed  part  of  the 
apparatus,  substantially  as  shown,  and  for  the 
purpose  described. 
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G.  In  a  recording-  apparatus,  the  combina- 
tion oC  mechanism  for  moving  longitudinally 

the  tape  and  inking-ribbon,  comprising,  re- 
spectively, the  plate  /,  having  oppositely-pro- 

5  jecting  arms  ;  .:',  carrying  rollers  a'  and  in- 
termediate pins  b',  pin  r,  engaging  ratchet- 

lever  </■,  having  pawl  q\  ratchet-wheel  p\ 
spur-wheel/2,  and  pinion/'  for  actuating  the 

rollers  c'  of  tape  u,  pin  w',  engaging  ratchet- 
lever  v,  having  pawl  v2,  and  ratchet-wheel  u'   to 
for  actuating  the  rollers  s'  of  inking-ribbon 
v,  substantially  as  shown  and  described. 

ALFONSO  LEE  JAYNES. 
Witnesses: 

F.  J.  Thomas, 
W.  V.  Masson. 
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TIME-RECORDING  MECHANISM. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  483,767,  dated  October  4,  1892. 

Application  filed  July  1, 1892.    Serial  No,  438,714.    (No  model,) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  David  E.  PUesell,  a 

citizen  of  the  United  States,  residing  at  Mauch 
Chunk,  in  the  county  of  Carbon  and  State 

5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Time-Recording 
Mechanisms,  of  which  the  following  is  a  speci- 

fication, reference  being  had  therein  to  the 
accompanying  drawings. 

io  The  object  of  my  invention  is  to  provide  a 
device  for  recording  the  time  or  the  number 
of  working  hours  made  by  mechanics  and 
those  engaged  in  railroading  and  similar  oc- 

cupations upon  a  certain  day  or  date.    To 
15  that  purpose  I  have  invented,  and  hereinafter 

claim  and  describe,  a  pocket  perpetual  calen- 
dar, upon  which  are  arraugd  traveling  straps 

or  bands  bearing  numerals  indicating  hours 

or  days  and  fractions  thereof,  so  thatbycom- 
"o  paring  the  recording-numerals  with  the  cal- 

endar it  can  be  determined  at  the  end  of  a 
stated  period  how  many  days  and  hours  the 
mechanic  has  worked. 

In  the  drawings,  Figure  1  is  a  face  view  of 
25  the  calendar.    Fig.  2  is  a  rear  view.    Fig.  3 

is  a  section  on  the  line  x  x,  Fig.  1.    Fig.  4  is 
a  section  on  the  line  y  y,  Fig.  1.    Fig.  5  rep- 

resents one  of  the  bands. 
A  represents  a  rectangular  frame,  which 

30  for  convenience  I  have  constructed  of  sheet 
metal,  so  as  to  have  a  hollow  interior.  Ar- 

ranged longitudinally  around  one  side  of  this 
frame  and  extending  through  its  interior  are 
two  endless  bands  B  C,  each  secured  to  a  nut 

35  0  c,  mounted  and  working  upon  a  screw-rod 
V  c',  extending  beyond  the  end  of  the  f  fame. 
Each  screw  has  a  milled  head  which  can  be 

grasped  to  turn  the  screw  and  advance  or  re- 
tract the  nut,  thereby  moving  the  traveling 

40  bands  B  C  one  way  or  the  other.  The  band 
B  has  marked  thereon  the  names  of  the 

months  of  the  year,  beginning  with  "  Janu- 
ary," while  the  band  C  has  the  days  of  the 

week  in  regular  rotation  for  five  or  six  weeks. 
45  Running  transversely  around  the  frame  A 

are  thirty-one  small  endless  bands  D,  upon 
which  are  noted  the  hours,  beginning  with  one 
and  ending  with  twenty-four,  or  as  they  are 
shown  expressed  in  days  they  run  from  one 

50  to  ten,  which  completes  one  day,  and  then 
from  V  to  IP,  as  shown  in  Fig.  1.  These  bands 
have  each  a  pin  d  projecting  from  the  back 

of  the  frame,  so  that  they  can  be  grasped  by 
the  fingers.  They  each  project  through  a  slot 
e'  in  a  rear  plate  e.  55 

On  the  front  of  the  frame  A  is  a  face-plate 

a,  having  an  aperture  a'  over  the  band  B  of sufficient  size  that  the  name  of  but  one  month 

is  visible.  It  has  also  a  series  of  apertures  a2 
over  the  band  C,  upon  which  the  days  of  the  60 
week  are  noted.  The  face-plate  a  has  in  line 
with  the  apertures  a2  and  parallel  therewith 
a  row  of  numerals  a3,  corresponding  to  the 
days  of  the  month  and  ending  with  the  nu- 

meral "31."  There  is  also  a  third  set  of  ap-  65 
ertures  a4,  corresponding  to  the  row  of  numer- 

als o?  and  directly  over  the  bands  D,  so  that 
the  hours  on  the  said  band  may  be  seen 
through  the  apertures  directly  in  line  with 
the  day  of  the  week  and  the  day  of  the  month.  70 
Upon  examining  Fig.  2  it  will  be  seen  that 

the  rear  plate  has  two  rows  of  numerals  e2  e2, 
corresponding  to  the  bands  D  and  to  the  rows 
of  numerals  a3  on  the  other  side,  and  also  two 
other  rows  e3  e3,  corresponding  to  the  numer-  75 
als  on  the  traveling  bands  D.  The  last-said 
numerals  are  so  spaced  apart  that  when  the 
pin  d  is  in  line  with  one  of  the  numerals,  say 

F,  that  number  appears  in  the  aperture  a4 on the  other  side  of  the  frame.  80 
The  whole  frame  A,  together  with  the  face 

and  the  rear  plates  a  and  e,  are  inclosed  in  a 
light  binding-frame  E,  there  being  glass  or 
other  transparent  material  over  the  face-plate 
and  a  lid  or  cover  G  to  protect  the  pins  d  d,  85 
projecting  through  the  slots  in  the  rear  plate. 

It  will  be  easily  understood  how  the  device 
is  used.  After  the  band  B,  on  which  are  noted 
the  months,  has  been  shifted  bj^  means  of  the 
screw  V  and  nut  &,  so  that  the  proper  month  90 

appears  in  the  aperture  a',  and  the  band  C 
has  been  likewise  moved  by  the  screw  c'  and 
nut  c  until  the  days  of  the  week  correctly  cor- 

respond to  the  numerals  a3  on  the  face-plate, 
the  calendar  is  then  ready  for  recording  of  95 
time.  As  the  ordinary  working-day  is  ten 
hours,  I  prefer  to  note  the  time  in  days  of  ten 
hours  each  and  fractions  thereof,  as  five  hours, 
one  day  and  four  hours,  (or  fourteen  hours,) 
or  two  days  and  four  hours,  (or  twenty-four  10a 
hours,)  as  the  employes  of  a  railroad  some- 

times work  twenty-four  hours  on  a  stretch, 
and  are  at  such  times  entitled  to  be  paid  for 
two  days  and  four  hours  of  time.     Suppose, 
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for  example,  on  Wednesday,  June  1,  an  engi- 
neer has  made  a  run  of  eleven  hours.  He 

then  by  means  of  the  pin  d  shifts  the  first  of 

the  bands  D  until  the  pin  is  in  line  with  I'  of 
5  the  numerals  e8,  the  same  numeral  appearing 

in  the  first  aperture  of  the  row  a4  correspond- 
ing to  that  day  and  date.  Then  on  June  2  he 

works  but  nine  hours,  the  second  band  being 

shifted  until  "9"  appears  in  the  second  ap- 
10  erture.  He  continues  this  to  the  end  of  the 

month,  recording  the  number  of  hours  and 
days  worked,  and  at  the  end  of  the  month  he 
has  a  complete  record  of  the  time,  together 
with  the  days  and  dates. 

15  I  do  not  wish  to  be  construed  as  limiting 
myself  to  this  exact  construction  and  arrange- 

ment of  parts,  as  there  can  be  many  varia- 
tions made  without  affecting  the  spirit  and 

scope  of  the  invention. 
I  am  aware  of  the  fact  that  calendars  have 20 

been  used  or  proposed  with  a  series  of  mov- 
able characters  indicating  the  month  of  the 

year,  together  with  a  series  of  characters  in- 
dicating the  days  successively  of  one  or  more 

25  weeks,  and  also  a  series  of  characters  indi- 
cating the  numbers  of  the  days  of  a  month, 

and  in  combination  therewith  a  number  of 
blank  spaces  adapted  to  have  entries  made 
thereon  with  pencil  or  pen  to  suggest  the  days 

30  on  which  should  be  performed  certain  acts, 
as  the  collecting  or  the  paying  of  sums  of 
money,  and  I  do  not  claim  such  devices  as  of 
my  invention;  but  the  purpose  of  the  device 
herein  is  entirely  different.  The  object  is  not 

35  to  provide  a  calendar  or  something  to  assist 
memory  concerning  a  future  matter,  but  to 
provide  an  assistant  in  keeping  account  of 
past  matters,  based  particularly  on  fractional 
parts  of  a  day  of  twenty-four  hours — that  is 

40  to  say,  provide  a  series  of  indicators  of  such 
nature  that  at  the  end  of  or  at  any  time  dur- 

ing a  month  an  interested  party  can  instantly 
ascertain  the  total  number  of  hours  of  one  or 
more  days  which  have  been  devoted  to  some 

45  given  object. 
I  believe  myself  to  be  the  first  to  have  pro- 

vided a  calendar  having  a  series  of  characters 
for  each  of  several  days  from  which  can  be 
readily  ascertained  at  any  time  the  total  num- 

50  ber  of  hours,  such  as  aforesaid. 
What  I  claim  is — 
1.  The  herein-described  method  of  record- 

ing time,  it  consisting  in  marking  by  means 
of  interchangeable  characters  upon  a  calen- 

55  dar  opposite  the  respective  days  of  the  week 
or  month  the  hours  of  working  time,  said 
hours  being  expressed  in  days,  and  fractions 
thereof,  of  ten  hours  each,  substantially  as 
and  for  the  purpose  set  forth. 

60       2.  In  a  recording  device,  the  combination, 
with  a  determinate  set  of  signs  indicating  the 
days  of  the  week,  of  devices,  substantially  as 
set  forth,  for  indicating  the  hours,  asde- 
scribed. 

65      3.  A  recording  device  having  a  determinate 
set  of  signs  or  symbols  indicating  days  of  the 

month  or  week  and  movable  devices  for  indi- 
cating the  hours  of  such  days,  substantially 

as  shown  and  described. 
4.  In  a  recording  device,  the  combination,  70 

with  a  frame  having  a  row  of  symbols  for  in- 
dicating the  days,  of  a  set  of  movable  bands 

respectively  opposite  the  said  row  of  symbols 
and  having  thereon  symbols  indicating  hours, 
substantially  as  set  forth.  75 

5.  A  recording  device  having  a  frame,  a 
movable  month -indicator,  a  day -indicator, 
and  movable  devices  for  indicating  the  hours 
of  the  day,  substantially  as  set  forth. 

6.  The  combination,  with  the  frame,  a  trav-  80 
eling  band  for  indicating  the  months,  and  a 
traveling  band  for  indicating  the  days,  of 
bands,  one  for  each  day  of  the  month,  for  in- 

dicating the  hours,  substantially  as  set  forth. 
7.  The  combination,  with  the  frame  having  85 

a  determinate  set  of  symbols  indicating  days, 
of  devices,  one  for  each  day,  having  symbols 
indicating  hours  and  movable  relatively  to 
said  set  of  symbols,  and  means  for  moving 
said  devices,  substantially  as  set  forth.  90 

8.  The  combination  of  the  frame,  the  longi- 
tudinally-moving band  indicating  the  month, 

thelongitudinally-movingbandindicatingthe 
days,  and  transversely-moving  bands  for  indi- 

cating the  hours,  substantially  as  set  forth.     95 
9.  In  a  calendar,  the  combination  of  a  se- 

ries of  characters  indicating  months  adapted 
to  have  each  month  distinguished  from  the 
others,  a  series  of  characters  indicating  the 
days  of  the  month,  and  a  series  of  sets  of  char-  100 
acters  arranged,  respectively,  opposite  to  the 
characters  of  the  second  aforesaid  series  and 
those  of  each  of  the  last  said  sets  indicating 
one  or  more  fractional  parts  of  a  day,  substan- 

tially as  set  forth.  105 
10.  In  a  calendar,  a  series  of  movable  indi- 

cators, each  provided  with  characters  indi- 
cating fractional  parts  of  a  day  and  each  be- 

ing in  whole  or  in  part  a  duplicate  of  another 
or  others  and  arranged  to  move  parallel  to  no 
each  other,  substantially  as  set  forth. 

11.  In  a  calendar  for  indicating  fractional 
parts  of  a  day,  a  series  of  indicators  which 
are  in  whole  or  in  part  duplicates  of  each 
other  and  have  characters  indicating  frac-  115 
tional  parts  of  a  day,  a  series  of  characters  in- 

dicating months  and  adapted  to  have  each 
month  distinguished  from  the  others,  and  a 
series  of  characters  indicating  the  days  of  the 
month,  substantially  as  set  forth.  120 

12.  In  a  calendar  for  indicating  fractional 
parts  of  a  day,  a  series  of  characters  indicat- 

ing the  days  of  the  month,  and  a  series  of  sets 
of  characters  respectively  opposite  the  afore- 

said characters,  those  of  each  set  comprising  125 
characters  of  two  distinguishable  kinds,  re- 

spective^, adapted  to  indicate  different  frac- 
tional parts  of  a  day,  substantially  as  set  forth. 

13.  In  a  calendar,  a  series  of  duplicate  mov- 
able indicators,  each  provided  with  characters  130 

indicating  fractional  parts  of  a  day,  and  a  se- 
ries of  characters  indicating  entire  successive 



483,767 3 

dajTs,  respective^7,  opposite  to  said  indicators, 
substantially  as  set  forth. 

•14.  In  a  calendar,  a  frame  or  holder,  a  mov- 
able indicator  supported  therein  and  having 

5  a  series  of  characters,  of  which  one  or  more 
are  visible  from  the  front  side  of  the  calen- 

dar, means  for  moving  the  indicator,  and  a 
duplicate  stationary  set  of  characters  behind 

the  calendar  to  guide  in  moving  the  indicator, 
substantially  as  set  forth.  io 

In  testimony  whereof  I  affix  my  signature  in 
presence  of  two  witnesses. 

DAVID  E.  PURSELL. 
Witnesses: 

Frederick  Bertolette, 
David  II.  Barber. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Wilson  E.  Pokter,  of 

New  Haven,  in  the  county  of  New  Haven  and 
State  of  Connecticut,  have  invented  anewlin- 

5  provement  in  Alarm-Clocks;  and  I  do  here- 
by declare  the  following,  when  taken  in  con- 

nection with  accompanying  drawings  and  the 
letters  of  reference  marked  thereon,  to  be  a 
full,  clear,  and  exact  description  of  the  same, 

ro  and  which  said  drawings  constitute  part  of 
this  specification,  and  represent,  in — 

Figure  1,  a  view  in  front  elevation  of  the 
time  mechanism  of  an  eight-day  clock  con- 

taining my  invention;  Fig.  2,  a  view  thereof 
15  in  vertical  section  on  the  line  a  b  of  Fig.  1; 

Fig.  3,  a  similar  view  of  the  time  mechanism 
of  a  twenty-four-hour  clock  containing  my 
invention;  Fig.  4,  a  detached  viewT,  in  front 
elevation,  of  the  cone  of  the  mechanism  shown 

20  in  Fig.  3;  Fig.  5,  a  detached  view,  in  side  ele- 
vation, to  show  the  elevated  position  of  the 

inner  end  of  the  lever  M  just  after  the  cone 
has  been  jumped  forward  consequent  upon 
being  released  by  the  presentation  of  the  drop 

25  of  the  cam-sleeve  F  to  the  pin  E3,  which  is 
driven  by  the  movement;  Fig.  G,  a  similar 
view  showing  the  depressed  position  of  the 
inner  end  of  the  said  lever  when  the  cone  is 
pushed  back  by  the  action  of  the  said  pin 

30  upon  the  cam-sleeve. 
My  invention  relates  to  an  improvement  in 

that  class  of  alarm-clocks  in  which  the  alarm 
mechanism  is  organized  independently  of  the 
time  mechanism  which  releases  it  through  the 

35  medium  of  a  wire  or  cord,  forming  their  only 
connection,  the  object  being  to  produce  a  de- 

vice simple  and  durable  in  construction, 
adapted  to  be  set  not  only  with  ease,  but  also 
so  as  to  go  off  on  the  minute  instead  of  some- 

40  where  about  a  predetermined  time,  which  is 
an  objection  to  many  of  the  alarm-clocks  now 
in  use. 

With  these  ends  in  view  my  invention  con- 
sists in  an  alarm-clock  having  certain  details 

45  of  construction  and  combinations  of  parts,  as 
will  be  hereinafter  described,  and  pointed  out 
in  the  claims. 

As  shown  in  Figs.  1  and  2  of  the  drawings, 
the  hand  A,  by  which  the  alarm  is  set,  is  se- 

cured to  the  outer  end  of  a  sleeve  C,  friction-  50 
ally  mounted  within  the  central  opening  of 
the  dial   B    and   made  sufficiently  large  to 
clear  the  socket  D  of  the  hour-wheel  D'  of 
the  time  mechanism.     As  shown  in  the  said 
figures  of  the  drawings,  the  dial  is  provided  55 
with  a  concentric  alarm-dial  B',  graduated  in 
some  approved  manner  that  will  readily  en- 

able the  hand  A  to  be  set  as  desired.    I  have 

shown  the  said  dial  B',  graduated  from  "  1" 
to"12"andfrom"l"to~"12"again;  but  this  60 graduation  may  give  way  to  any  other  found 
to  be  more  convenient;  or,  if  preferred,  the 
hand  A  may  be  made  long  enough  to  be  set 
in  conjunction  with  the  regular  graduations 
of  the  dial.    As  shown  in  the  said  figures  of  65 
the  drawings,  the  inner  end  of   the  sleeve 
C  is  furnished  with  a  pinion  E,  which  meshes 

into  a  wheel  E',  having  a  sleeve  E2,  carry- 
ing a  radially- arranged  pin  E3.     The  said 

hand,  pinion,  wheel,  sleeve,  and  pin  are  nor-  70 
mally  at  rest,  being  moved  only  when  the 
hand  is  manually  adjusted.     In  this  respect 
the  hand  A,  by  which  the  alarm  is  set,  is  dif- 

ferent from  the  alarm-dial  extensively  em- 
ployed heretofore  for  setting  alarm  mechan-  75 

isms   and   mounted  upon  the  socket  of  the 
hour-wheel,  and  therefore  rotating  therewith. 
The  said  pin  E3  co-operates  with  the  cam- 
edge  of  a  sleeve-cam  F,  which  is  combined 
with  a  wheel  G  and  a  cone  H,  the  said  wheel  80 
G  being  rotated  once  in  every  twenty-four 
hours,  and  thereto  meshing  into  a  pinion   I 
of  half  its  number  of  teeth,  mounted  on  the 

socket  D  of  the  hour- wheel  D',  before  men- 
tioned.    The   combined  sleeve-cam,   wheel,  85 

and  cone  are  mounted  upon  a  stud  J,  having 
bearing  in  the  front  plate  K  of  the  movement, 

and  also  supporting  the  wheel  E'.     A  spiral 
spring  L,  interposed  between  the  outer  face 
of  the  said  plate  and  the  cone  II,  exerts  a  90 
constant  effort  to   move  the  described  com- 

bined part  laterally  on  the  stud  J  and  force 
the  edge  of  the  cam-sleeve  F  into  contact 
with  the  pin  E3.    The  said  cone  II  is  engaged 
by  the  inner  end  of  the  lifting-lever  M,  which  95 
is  pivoted  to  the  said  movement-plate  by  a 
pivot  M'  and  connected   by  a  wire  N,  at- 

tached to  its  outer  end,  with  the  alarm  mech- 
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anisiu,  which  may  be  of  any  approved  con- 
struction, but  which  is  not  shown  herein. 

By  employing  a  cone  to  co-operate  with  the 
lifting-lever  it  will  be  apparent  that  thechar- 

5  acter  of  their  engagement  is  made  entirely 
independent  of  the  position  of  the  cam-sleeve 
and  pin.  In  this  respect  my  invention  is  to 
be  distinguished  from  prior  alarm  mechan- 

isms in  which  the  lifting-lever  has  been  en- 
10  gaged  with  the  edge  of  a  snail-cam,  which  as 

it  is  rotated  presents  an  irregular  edge  to 
the  said  lifting-lever. 

lu  operating  my  improved  alarm  mechan- 
ism as  above  constructed  the  hand  A  is  set 

15  by  means  of  the  inner  or  outer  circle  of 
graduations  on  the  dial,  whereby  the  pin  E3 
is  changed  in  position  with  relation  to  the 

edge  of  the  cam-sleeve  F',  driven  by  the  time 
mechanism.     When  now  the  said  timemech- 

20  anism  brings  the  drop  of  the  cam-sleeve  un- 
der the  pin,  the  spring  L  will  throw  the  com- 

bined part  forward  and  permit  the  inner  end 
of  the  lifting-lever  to  rise,  whereby  its  outer 
end  falls  and  releases  the  alarm  mechanism. 

25  The  foregoing  description  applies  to  the  ap- 
plication of  my  invention  to  that  class  of 

alarm-clocks  which  with  one  winding  sound 
the  alarm  for  a  plurality  of  days,  and  which 
therefore  require  that  the  alarm  be  released 

30  only  once  in  twenty-four  hours,  wherefore  the 
cone  must  be  located  to  one  side  of  the  center 
arbor  of  the  clock.  To  this  class  of  clocks  be- 

long, for  instance,  eight- day  alarms — i.  e., 
clocks  that  alarm  eight  successive  days  with- 

35  out  rewinding.  On  the  other  hand,  in  adapt- 
ing my  invention  to  one-day  alarms — that  is, 

alarms  thatonly  gooff  once  for  one  winding — 
and  whether  applied  to  clocks  that  run  one, 
eight,  or  any  other  number  of  days,  the  cone 

40  is  mounted  on  the  center  arbor  and  is  rotated 
once  in  twelve  hours.     In  the  class  of  clocks 
last  mentioned  that  is  no  objection,  as  the 

.  alarm  runs  down  in  one  sounding,  so  that  the 
tripping  of  the  alarm  after  it  has  once  gone 

45  off  is  of  no  effect  unless  it  has  been  wound. 
In  these  clocks  care  must  of  course  be  used 
in  setting  and  winding  the  alarm,  so  that  it 
will  not  go  off  too  soon  and  in  the  early-even- 

ing instead  of  the  early-morning  hours.     A 
50  clock  of  this  class  is  shown  by  Figs.  3  and  4 

of  the  drawings.  The  alarm  is  set  by  a  large 
hand  O,  secured  to  the  outer  end  of  a  cam- 

sleeve  O',  frictionally  mounted  in  the  central 
opening  of  the  dial  and  made  large  enough 

55  to  clear  the  socketPof  the  hour-wheel,  which 
is  not  shown,  the  inner  end  of  the  said  sleeve 
being  cammed.  The  cone  Q,  which  is  mount- 

ed on  the  center  arbor  with  a  capacity  for 
lateral  movement  thereon,  has  an  annular  re- 

60  cess  Q'  formed  in  its  outer  face,  as  shown  by Fig.  4  of  the  drawings,  to  receive  the  inner 
end  of  the  said  cam-sleeve,  a  pin  q  being  lo- 

cated within  the  said  recess  to  co-operate  with 
the  said  end  of  the  sleeve.     A  collar  R,  mount- 

65  ed  on  the  socket  Pof  the  hour-wheel  and  hav- 

ing bearing  against  the  outer  face  of  the  front 
movement-plate  S,  is  furnished  with  a  for- 
wardly-projecting  pin  R',  which  enters  an 
opening  r,  formed  in  the  cone,  whereby  the 
cone  and  collar  are  coupled  together  for  the  70 
rotation  of  the  former  with  the  said  socket. 

A  spring  T,  interposed  between  the  collar  and 
cone,  moves  the  same  laterally  on  the  socket 
and  keeps  its  pin  Q  in  engagement  with  the 

cammed  edge  of  the  sleeve  O'.  This  construe-  75 
tion  also  calls  for  a  lifting-lever  correspond- 

ing to  the  lever  shown  in  Fig.  1,  but  not  shown 
in  this  figure.  As  the  operation  of  this  modi- 

fied construction  is  the  same  in  principle  as 
the  operation  already  described,  it  will  not  be  80 
detailed. 

An  alarm  mechanism  having  a  hand  is  very 

much  more  readily  set  than  an  alarm  mech- 
anism employing  a  dial -wheel,  which  must  be 

grasped  by  the  tips  of  the  fingers,  and  is  so  85 
tightly  frictioned  upon  the  socket  of  the  hour- 
wheel  that  it  turns  with  difficulty.  Moreover, 
a  much  closer  setting  of  the  mechanism  may 
be  secured  by  means  of  a  hand  than  by  means 
of  a  wheel  which  it  is  difficult  to  turn  so  as  9c 

to  bring  any  figure  upon  it'  into  exact  align- ment with  any  graduation  upon  the  face  of 
the  dial. 

In  the  construction  shown  by  Figs.  1  and  2 
of  the  drawings  the  pin  is  connected  with  the  95 
alarm  -  setting  hand,  while  the  sleeve  -  cam, 
which  co-operates  with  the  pin,  is  driven  by 
the  time  mechanism.  It  will  be  observed,  on 
the  other  hand,  that  in  the  construction  shown 
by  Figs.  3  and  4  of  the  drawings  the  pin  is  100 
driven  by  the  time  mechanism  and  the  sleeve- 
cam  connected  with  the  hand.  It  will  thus 

be  seen  that  a  reversal  of  those  parts  in  posi- 
tion does  not  affect  my  invention.  I  would 

therefore  have  it  understood  that  I  do  not  105 
limit  myself  to  the  exact  construction  herein 
shown  and  described,  but  hold  myself  at  lib- 

erty to  make  such  changes  and  alterations  as 
fairly  fall  within  the  spirit  and  scope  of  my 
invention.  no 

Having  fully  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 1.  The  combination,  with  a  time  mechan- 
ism and  a  dial,  of  a  hand  frictionally  mounted  115 

in  the  central  opening  of  the  latter,  a  cone 
driven  by  the  said  mechanism  and  movable 
on  its  shaft,  a  pivotal  lifting-lever  engaging 
with  the  said  cone,  a  sleeve-cam,  a  pin  to  co- 

operate therewith,  one  being  connected  with  120 
the  said  cone  and  the  other  with  the  said 
hand,  and  a  spring  for  moving  the  cone  in 
one  direction  on  its  shaft,  substantially  as  de- 
scribed. 

2.  The  combination,  with  a  time  mechan-  125 
ism  and  a  dial,  of  a  hand  frictionally  mounted 
in  the  central  opening  of  the  latter,  a  pinion 
connected  with  the  said  hand,  a  wheel  mesh- 

ing into  the  said  pinion  and  constructed  with 
a  sleeve  carrying  a  radially-arranged  pin,  a  130 
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laterally-movable  combined  sleeve-cam,  cone, 
and  wheel,  whereof  the  latter  is  meshed  with 
a  member  of  the  time  mechanism  and  the  cam 
arranged  to  present  its  edge  to  the  said  pin, 
a  spring  for  moving  the  said  combined  cam, 
cone,  and  wheel  toward  the  said  pin,  and  a 
lifting-lever  engaged  with  the  said  cone,  sub- 

stantially as  described. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib-  10 
ing  witnesses. 

WILSON  E.  PORTER. 

Witnesses: 
Fred  C.  Earle, 
George  D.  Seymour. 
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To  all  ivJioin  it  may  concern: 
Be  it  known  that  I,  James  A.  Tilden,  a  citi- 

zen of  the  United  States,  residing  at  Hyde 
Park,  in  the  county  of  Norfolk  and  State  of 

5  Massachusetts,  have  invented  a  new  and  use- 
ful Improvement  in  Watchmen's  Time  and 

Station  Recording  Apparatus,  of  which  the 
following  is  af  nil,  clear,  and  exact  description, 
reference  being   had   to   the   accompanying 

io  drawings,  forming  a  part  of  this  specification, 
in  explaining  its  nature. 

This  invention  relates  to  a  device  for  re- 
cording by  diagram  the  movements  of  a  watch- 

man in  his  rounds  from  one  place  to  another  in 
15  the  care  of  property,  such  diagram  being 

governed  at  stations  or  fixed  points  by  means 
of  circuit-closing  keys. 

The  invention  consists  of  certain  mechan- 
ism controlled  by  an  electro-magnet  which  re- 

2G  cords  upon  a  dial  the  exact  station  operated  by 
the  watchman,  the  time  of  its  operation  being 
indicated  by  a  clock  in  the  usual  manner. 

Referring  to  the  drawings,  Figure  1  is  a 
front  view  of  the  machine.     Fig.  2  is  a  side 

25  view  of  the  same.  Fig.  3  is  a  front  view  of 
the  machine,  showing  the  diagram  of  circuits 
for  controlling  the  same.  Fig.  -1  is  a  detail 
of  a  portion  of  the  controlling-cylinder  form- 

ing part  of  the  machine.     Fig.  5  is  aside  view 
30  of  the  same.  Fig.  6  is  a  sectional  view  of  the 

circuit-closing  key  which  I  use  in  connection 
with  this  machine.  Fig.  7  is  a  front  view  of 
the  same. 

Referring  to  Fig.  1,1  is  a  frame  upon  which 
35  the  operative  mechanism  is  mounted. 

2  is  a  cylinder  made,  preferably,  of  brass 

tubing  and  mounted  upon  a  shaft  2',  which  is 
held  iu  bearings  22,  forming  part  of  the  main 
frame  1  and  free  to  turn  in  these  bearings. 

40  3  is  a  cylinder  precisely  like  the  other, 
mounted  in  the  same  relation  and  upon  the 
same  shaft,  and  is,  in  fact,  a  continuation  of 
the  same  cylinder.  These  cylinders  are  pro- 

vided with  insulating-plugs  i  4/  -l2,  placed  spi- 
45  rally  on  the  surfaces  of  the  cylinders,  and 

there  are  as  many  of  these  plugs  as  there  are 
stations.  In  the  machine  here  described  I 

have  represented  twenty  stations.  Conse- 
quently there  are  twenty  of  these  plugs,  be- 

50  ginning  at  any  point  of  the  cylinder  2  and 

running  spirall}'  to  the  end  of  the  second  cyl- 
inder,-ten  plugs  in  each  cylinder. 

5  5'  52  53  54  o5  represent  metallic   springs 
mounted  upon  an  insulating-base  G,  secured 
to  the  main  frame,  the  springs  resting  upon  55 
the  cylinder  with  a   slight  pressure,  so  that 
electrical  contact  is  made  with  the  cylinder. 

The  plugs,  heretofore  referred  to,  in  the  cyl- 
inder are  placed  in  line  with  the  end  of  these 

springs  in  such  a  way  that  as  the  cylinder  re-  60 
volves  the  springs  will  come  iu  contact  with 
the  plugs  one  after  another  in  the  order  of 
their  spiral  form,  thus  successively    leaking 
the  electrical  contact.     On  the  same  shaft  on 

which  the  cylinders  are  mounted  is  a  ratchet-  65 
wheel  7,  which    when    operated  upon   by  a 
ratchet,  which  will  be   described  late",  will 
cause  the  two  cylinders  to  rotate      Upon  the 
same  shaft  is  also  placed  a  cam  8  of  such 
shape  as  to  gradually  lift  an  arm    which  will  70 
be  later  described,  as  the  cylinders  rotate. 

9  is  an  electro-magnet  mounted  upon  the 
frame  l,upou  thefrontof  which  is  a  support- 
casting  10,  (referring  to  Fig.  -2,)  upon  which 
is  hung  au  armature  11,  which  is  provided  75 
with  a  contact-spring  12,  all  arranged  so  that 
when  said  magnet  9  is  vitalized  it  will  cause 
the  armature  to  vibrate  in  a  similar  manner 
to  the  vibration  of  an  electric  bell  of  ordinary 
commercial  construction.  Upon  the  end  of  80 
this  vibrating  armature  is  a  ratchet  13,  which 
engages  with  the  ratchet-wheel  7  and  causes 
it  to  give  a  continuous  rotary  motion  to  the 
cylinders  and  cam  so  long  as  the  magnet  con- 

tinues to  be  vitalized.  85 
Mounted  in  guides  14  15  is  an  arm  10,  upon 

the  lower  end  of  which  is  a  roller  17,  which 
rests  upon  the  cam  8,  so  that  as  the  cylinders 
and  cam  are  rotated  by  the  operation  of  the 
magnet  this  arm  1G  is  gradually  lifted  until  90 

it  reaches  the  end  of  the  cam  8',  when  it 
drops  to  the  lowest  point  8% "ready  to  start again,  so  that  in  each  revolution  of  the  cam 
the  arm  is  lifted  a  given  distance,  governed 
by  the  form  of  the  cam.  Upon  the  upper  end  95 
of  the  arm  1G  is  a  pen  IS,  preferably  formed 
of  glass  and  fitted  into  a  holder  19,  which  is 

pivoted  upon  the  end  of  the  arm  IGand  main- 
tained in  its  position  against  a  dial  22  by 

means  of  a  delicate  spring  21.     Upon  the  too 
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frame!  is  mounted  a  clock-movement.  20,  of 
the  ordinary  commercial  form,  adapted  to  re- 

volve a  dial  22,  which  is  secured  upon  its 
main  spindle  25  once  in  twelve  hours.  This 

5  clock  mechanism  requires  no  particular  de- 
scription, as  it  is  of  a  well-known  construc- 

tion and  is  used  in  other  forms  of  recorders. 
The  dial  which.  I  preferably  use  is  a  circular 
disk  22,  which  can  be  easily  replaced  by  re- 

io  moving  the  thumb-screw  and  pressure  plate 
23  24,  which  hold  it  upon  the  spindle  25  of  the 
clock.  It  isdivided  into  twelve  different  parts 
by  division-lines  26  26  26,  and  so  on,  repre- 

senting the  twelve  hours inthe  day, and  they 
15  are  so  marked  by  figures  on  the  outside  edge. 

It  is  then  divided  by  circular  lines  into  divis- 
ions in  numbers  corresponding  to  the  num- 

ber of  stations  for  which  the  clock  is  arranged, 
there  being  twenty  circular  division-lines  27 

20  27  27  in  the  dial  shown.  An  arm  28  is  pro- 
jected up  behind  the  dial  in  order  to  give  it 

a  backing  to  support  it  against  the  pressure 
of  the  pen.  The  whole  apparatus  assembled 
together  as  described  is  held  in  a  case  by 

25  means  of  the  screws  29  29',  so  that  it  can  be 
placed  in  the  office  or  counting-room  out  of 
reach  of  the  watchman  and  where  the  dials 
are  placed  upon  it  and  kept  on  file.  It  will 
be  very  readily  seen  that  when  the  cylinder 

30  2  is  rotated  by  means  of  the  electro-magnet 
the  cam  mounted  upon  the  spindle  will  lift 
the  arm  carrying  the  pen  and  cause  a  line  to 
be  drawn  upon  the  dial  radially  to  the  center 
and  to  a  distance  corresponding  tothediame- 

$5  ter  of  the  cam.  If,  for  instance,  the  cylinder 
is  revolved  a  short  distanceand  then  remains 
standing,  a  vertical  line  will  be  made  upon 
the  dial,  and  then  as  the  clock  revolves  the 
dial  a  circular  line  will  be  drawn,  and  if  the 

40  cylinders  are  revolved  again  a  short  distance 
another  vertical  line  will  be  made,  and  so  on, 
the  radial  line  representing  the  time  a  sta- 

tion is  visited  and  the  circumferential  line 
the  time  between  stations. 

45  Referring  now  to  Fig.  3,  upon  which  is  a 
diagram  of  the  circuits,  a  more  complete  de- 

scription of  the  operation  of  tlie  clock  will  be 
given. 

30  is  a  battery  located  at  any  convenient 
50  point,  one  terminal  of  which  is  connected 

with  the  wire  31,  which  connects  through 
binding-post  32  through  wire  33  to  one  ter- 

minal of  the  magnet  34  and  from  the  other 
terminal  of  the  magnet  35  through  the  back 

55  contact-spring  12,  which  forms  the  vibrating 
contact  of  the  armature,  thence  by  wire  36  to 
the  shaft  upon  which  the  cylinders  are  mount- 

ed, bringing  them  both  into  electrical  con- 
nection with  this  wire.     From  this  cylinder 

60  are  various  contact-springs  5  5'52,  &c,  which 
are  connected  by  wires  with  the  respective 
stations  distributed  throughout  the  premises, 

(indicated  as  stations  lx  2X  3X,  &c.,)  and  which 
include  circuit-closing  keys  at  the   various 

65  points,  which  are  connected  by  return-wires 
37  and  38  to  the  other  terminal  of  the  battery. 
It  will  be  seen  now  that  if  any  circuit-closing 

90 

95 

key— such  as  39,  which  is  located  at  station 
1 — is  operated  a  current  will  flow  from  thebat- 
tery  through  the  wires  38  37  and  through  the  70 
contact-key,  through  wire  40,  through  a  spring 
5.  through  the  cylinder  2,  through  wire  36, 
through  the  magnet  9,  wire  33,  wire  31,  to  the 
other  terminal  of  the  battery,  and  the  magnet 
9  will  become  vitalized  and  cause  the  cylinder  75 
to  rotate.  It  will  continue  to  rotate  until  the 

iusuiated  point  upon  its  surface  arrives  op- 
posite the  contact-spring  5,  whea  the  circuit 

will  be  immediately  cut  out  and  cause  the 
magnet  to  be  devitalized  and  the  apparatus  80 
will  stand  still.  This  will  be  better  under- 

stood by  reference  to  Figs.  4  and  5,  in  which 
it  will  be  seen  that  the  spring  5  directly  over 
the  insulated  point  4  breaks  the  electrical 
continuity  of  the  circuit  The  pen,  which  is  85 
resting  against  the  dial,  has  been  lifted  by 
the  rotation  of  the  cvlinder  and  its  cam  a  dis- 

tance equal  to  one  of  the  spaces  upon  thedial, 
which  represents  one  station.  Now,  of  course, 
if  the  watchman  then  proceeds  testation  No. 

2  and  operates  that  key  a  circuit  will  be  es- 
tablished from  the  battery  through  wire  38, 

wire  37,  contact -key  41,  wire  42,  through 

spring  5',  through  the  cylinder,  through  wire 
36,  magnet  9,  wire  33,  wire  31  to  the  battery, 
and  it  will  cause  the  cylinder  to  make  a  further 
revolution  until  the  insulating-point  has  ar- 

rived opposite  the  sprinsr,  where  it  is  again 
cut  out  and  causes  the  apparatus  to  stand 
still.  During  the  lapse  of  time  between  the  100 
operation  of  the  key  at  station  1  and  station 
2  the  dial  has  been  rotating,  and  therefore  re- 

cords the  time  between  stations  by  the  cir- 
cumferential line,  which  time  can  be  readily 

ascertained  by  dividing  the  dial  into  divis-  10,5 
ious  of  minutes — five  minutes,  or  whatever 
may  be  desired.  The  same  operation  will 
take  place  when  the  watchman  operates  the 
next  key.  The  cylinder  will  be  rotated  until 
the  insulating  -  point  arrives  opposite  its  no 
spring,  when  the  circuit  will  be  cut  out  and 
the  apparatus  cease  to  move.  When  the  sta- 

tions are  operated  in  regular  succession  in  the 
order  of  their  numbers,  a  diagram  will  be 
made  upon  the  dial  in  a  regular  step-by-step  115 
line.  If,  however,  the  watchman  should  pro- 

ceed outof  the  regular  order  of  the  numbered 
stations,  an  irregular  diagram  would  be  given 
in  the  following  manner. 

Having  operated  two  stations  as  we  have  120 
just  described,  if  he  should  proceed  to  station 
10  and  operate  its  ke3r  the  continuity  of  the 
circuit  would  be  maintained  upon  the  cylin- 

der until  it  has  rotated  a  sufficient  distance 
to  bring  the  insulated  point  opposite  the  125 
spring,  and  as  a  result  the  cam  will  have  trav- 

eled through  a  greater  distance  and  cause 
the  pen  to  be  lifted  farther  up  on  the  dial  un- 

til it  has  reached  the  space  indicating  station 
"10"  upon  the  dial — that  is,  the  cylinder  130 
would  revolve  until  it  cut  out  the  spring  rep- 

resenting station  "  10."  It  can  be  readily  seen 
by  th  e  above  descri  ption  that  this  apparatus  is 
arranged  so  that  it  records  precisely  the  move- 
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ments  of  the  watchman.  Whether  he  oper- 
ates the  keys  in  the  precise  order  of  their  ar- 

rangement or  whether  he  takes  them  in  any 
erratic  order,  a  perfect  diagram  of  the  sta- 

5  tions  at  which  he  operates  the  key  will  be  re- 
corded and  also  the  time  elapsing  between 

the  visits  to  the  different  stations.  In  or- 
der that  the  circuit  may  be  closed  a  suffi- 

cient time  to  provide  for  the  full  revolution 
10  of  the  cylinder  covering  all  the  stations,  so 

that  the  watchman  may  operate  in  any  order, 
I  provide  a  specially-arranged  key,  which  is 
shown  in  Figs.  6  and  7  and  is  constructed  as 
follows:  43  is  a  base  upon  which  is  mounted 

15  a  spring  45,  which  is  in  connection  with  one 
wire  forming  part  of  the  circuit,  and  upon  the 
base  is  mounted  a  case  46,  in  which  is  located 
a  stud  47,  which  can  be  pushed  in  and  ro- 

tated by  means  of  a  key  48.    This  stud  is  pro- 
20  vided  with  a  pin  49,  which  rests  in  a  slot  made 

in  the  case  46.  When  the  key  has  been 
pushed  in,  this  pin  will  slide  over  the  fiat  sur- 

face of  the  case  until  it  comes  opposite  the 
slot,  where  it  will  drop  in,  so  that  it  will  al- 

25  ways  rest  in  one  place.  On  the  end  of  this 
stud  is  a  ratchet-wheel  50  and  a  circular  disk 

51',  in  which  is  an  insulated  strip  502. 
Mounted  upon  the  base  is  a  support  45',  to 
which  is  secured  a  contact-spring  44.     This 

30  spring  is  connected  with  the  other  wire  form- 
ing partof  the  circuit.  There  isalso  mounted 

upon  this  support  a  ratchet  44',  which  en- 
gages with  the  ratchet-wheel  50,  so  that  it  will 

allow  the  key  to  be  turned  only  in  one  direc- 
35  tion.  The  spring  45  is  always  in  metallic  con- 

tact with  the  circular  disk  and  the  spring  44 
is  insulated  from  it,  except  during  the  time 
the  key  is  being  turned,  when  it  rubs  upon  the 
metallic  surface  and  causes  the  two  ends  of 

40  the  circuit  to  bo  brought  into  metallic  con- 
tact. The  operation  is  precisely  this:  Thekey 

is  placed  into  an  elongated  hole  like  that,  usu- 
ally formed  for  keys  in  locks  and  when  it  is 

depressed  and  turned  metallic  connection  be- 
45  tween  the  two  wires  forming  part  of  the  cir- 

cuit will  be  established  during  the  complete 
turning  of  the  key  and  the  key  must  be 
turned  the  whole  revolution  before  it  can  be 
withdrawn.     When  the  complete  revolution 

50  has  been  made,  the  pin  49  drops  back  into  the 
opening  or  slot  in  the  case  4G  and  the  connec- 

tion is  cut  out  between  the  circular  disk  and 
the  spring  45.  This  operation  allows  ample 
time  for  the  current  to  operate  the  cylinder  a 

55  complete  revolution,  as  the  electromotor  oper- 
ates to  move  the  cylinder  very  rapidly,  so  that 

the  record  would  be  complete  if  the  watch- 
man should  operate  station  1  and  then  20. 

The  whole  apparatus  as  described  forms  a 
60  very  simple,  compact,  and  effective  recording 

apparatus.  Modifications  may  be  made  in 
the  apparatus  without  departing  from  the 
principle  of  its  construction  and  operation — 
such,  for  instance,  as  the  use  of  a  series  of 

55  notched  disks  in  lieu  of  the  insulated  points 
for  breaking  the  contact  at  the  ends  of  the 
springs.    Spring-motors  controlled  by  mag- 

nets  of  different  construction  to  that  shown 
for  moving  the  cylinders  can  be  arranged. 
Disks  can  also  be  used  in  lieu  of  the  cylin-  70 
ders,  such  disks  being  provided  with  insu- 

lated points  aud  rotated  against  contact- 
springs.  These  modifications  are  fully  in- 

cluded in  my  invention.  I  do  not  claim  as 
my  invention  a  recording  device  to  be  oper-  75 
ated  by  a  step-by-step  movement  to  obtain 
record  of  the  location  of  the  operator,  as  lam 
not  confined  to  any  particular  order  of  oper- 

ation to  obtain  a  correct  record  of  the  move- 
ments of  the  operator.  80 

Having  thus  fully  set  forth  and  described 
my  invention,  what  I  desire  to  secure  by  Let- 

ters Patent  is — 
1.  The  combination  of  a  cylinder  operated 

by  a  motor  controlled  by  electrical  contact,  85 
the  said  cylinder  being  in  contact  with  a  se- 

ries of  spring-current  brushes  aud  provided 
with  a  series  of  insulating-points  which  pass 
under,  successively,  said  spring  -  brushes, 
wherebj7  the  motor  is  devitalized  bj7  the  cut-  90 
ting  out  of  the  current  and  the  cylinder  caused 
to  stop  at  the  point  determined  by  the  spring 
so  cut  out,  aud  a  marking  device  controlled 
by  said  cylinder,  which  will  indicate  the  rela- 

tive location  to  each  other  of  theseveralinsu-  95 
lated  points  on  the  cylinder  as  they  become 
cut  out  and  the  cylinder  comes  to  resr,  sub- 

stantially as  set  forth  and  described. 
2.  The  herein-described  electric  time  and 

station  recording  apparatus,  composed  of  an  100 
electro-magnetic  motor  in  electrical  connec- 

tion with  a  series  of  circuit-closers,  a  series 
of  insulated  circuit-breakers  located  in  the 
circuit  of  said  station-keys  and  controlled  by 
the  operation  of  said  motor,  a  cam  controlled  105 
by  said  motor  to  operate  a  marking  pen  or 
pencil,  a  clock-movement  carrying  a  record- 

ing-dial in  such  relation  to  the  pen  or  pencil, 
so  combined  that  a  diagram  will  be  traced 
upon  the  dial  representing  the  operation  of  no 
the  station-keys  and  the  time  of  their  opera- 

tion, substantially  as  set  forth  and  described. 
3.  The  herein-described  time  and  station 

recording  apparatus,  composed  of  an  electro- 
magnetic motor  controlled  by  circuit-closing  115 

keys,  a  series  of  circuit-breakers  arranged  to 
interrupt  the  motor-circuit  in  successive  or- 

der by)  the  operation  of  said  motor,  and  a  cam 
arranged  to  rotate  with  said  circuit-breakers 
and  formed  to  lift  a  recordiug-pen  which  120 
traces  upon  a  dial  mounted  upon  a  clock- 
movement  the  exact  movement  of  the  arm  and 
also  the  movement  of  the  dial,  substantially 
as  set  forth  and  described. 

4.  A  watchman's  electric  time  and  station  125 
recording  apparatus  composed  of  an  electro- 

magnetic motor,  a  cylinder  or  cylinders  ro- 
tated by  the  action  of  said  motor,  spirally-ar- 

ranged contact-breakers  forming  part  of  said 
cylinder  or  cylinders,  a  series  of  separatel}7-  130 
insulated  springs  in  contact  with  said  cylin- 

der or  cylinders,  an  arm  carrying  a  recording- 
pen  governed  by  a  rotating  cam,  and  a  clock- 
movement  carrying  a  dial  in  such  relation  to 
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the  marking-arm  that  a  record  is  made  of  the 
movement  of  the  marking-arm  and  the  rota- 

tion of  the  dial,  substantially  as  set  forth  and described. 

5  5.; An  electric  time  and  station  recording 
apparatus  composed  of  an  electro-magnetic 
motor  adapted  to  rotate  a  cylinder  having 
spirally-arranged  circuit-breakers  upon  its surface  and  carrying  a  cam  formed  to  lift  an 

to  arm  upon  which  is  a  marking-pen,  a  series  of 
insulated  springs  or  arms  in  electrical  contact 
with  said  cylinder  and  arranged  to  be  insu- 

lated from  the  cylinder  in  successive  order 
as  it  revolves  by  means  of  spirally-arranged 

15  contact-breakers,  and  a  clock-movement  car- 
rying a  recording-dial  in  such  relation  to  the 

recording-pen  that  a  diagram  will  be-  traced 
upon  the  dial  corresponding  to  the  movement 
of  the  pen  and  the  rotation  of  the  dial,  sub- 20  stautially  as  set  forth  and  described. 

6.  The  combination,  in  a  watchman's  time 
and  station  recording  apparatus,  of  an  electro- 

magnet, a  vibrating  armature  controlled  by 
said  magnet,  a  ratchet  mounted  upon  the  end 

25  of  said  armature,  a  ratchet-wheel  mounted 
upon  a  shaft  and  engaging  with  said  ratchet 
so  that  the  operation  of  the  vibrating  arma- 

ture causes  a  rotation  of  said  shaft,  a  cylin- 
der or  cylinders  mounted  upon  said  shaft  to 

30  rotate  with  it,  a  series  of  circuit-breakers  spi- 
rally arranged  upon  said  cylinder  or  cylin- 

ders, a  series  of  separately-insulated  contact- 
i  ngs  in  el  ,  1  connection  with  said  cyl- 

1  circuit-closers  respectively 
35  i     electrical  connection  with   said  contact- 

s' cam  d  upon  the  cylinder- 
and  rotating  therewith,  a  sliding  arm 

1    it  upon  said  cam  to  be  lifted 
(1  a  marking  pen  or  pen- 

u  the  opposite  end  of  said 
armJ  set  in  relation  to  the 

u  that  a  diag       1  will 
be  li  0  arid  operat- 

ing with  said  ck  m  represent- 
45  ;                      by-step  movement  the  operation ot  the  several  station-keys  and  time  of  their 

operation,  substantially  as  set  forth  and  de- scribed. 

7.  The  combination,  in  a  time  and  station 
50  recording  apparatus,  of  a  battery  one'  termi- nal of  which  is  connected  with  a  series  of  cir- 

cuit-closers, a  series  of  electric  wires  leading 
from  said  circuit-closers  to  a  series  of  sepa- 

rately-insulated circuit-breaking  springs,  a 

cylinder  or  cylinders  mounted  upon  a  shaft   55 
and  in  electric  contact  with  saidcireuit-break- 
ing  keys,  a  series  of  insulated  points  arranged 
spirally  upon  said  cylinder  and  in  line  with 
said  springs,  an  electro-magnet  one  terminal 
of  which  is  connected  with  said  cylinder,  the  60 
other  terminal  of  which  returns  through  a  vi- 

brating armature -spring  to  the  battery,  a. 
ratchet-wheel   mounted   upon  the  cjdinder- 
shaft  and  arranged  to  engage  with  a  ratchet 
mounted  upon  the  magnet-armature,  a  cam  65 
mounted  upon   the  cylinder-shaft   to  rotate 
with  it,  a  sliding  arm  resting  upon  said  cam 
to  move  in  accordance  with  the  form  of  the 

cam,  a  pen  or  pencil  hinged  upon  the  oppo- 
site end  of  said  arm,  and  a  clock-movement  70 

and  dial,  the  whole  organized  and  assembled 
as  described,  so  that  by  the  operation  of  one 
of  said  circuit-closers  the  magnet  would  be 
caused  to  vibrate  and  rotate  the  cylinder  un- 

til its  corresponding  circuit-breaker  engages  75 
with  the  insulated  point  upon  the  cylinder 
and  causes  an  interruption  of  the  circuit,  at 
the  same  time  causing  the  marking-pen  to  be 
moved  by  the  cam  a  distance  corresponding 
to  the  circuit-closers  operated  and  at  the  same  So 
time  indicating  by  the  diagram  the  interval 
of  space  between  the  operation  of  other  cir- 

cuit-closers, substantially  as  set  forth  and  de- 
scribed. 

8.  The  combination,  in  a  time  and  station  85 
recording  apparatus,  of  an  electrically-con- 

trolled motor  adapted  to  rotate  a  cylinder  hav- 
ing spirally- arranged   circuit-breakers   upon 

its  surface,  a  series  of  circuit-brushing  springs 
in  contact  with  said  cylinder  and  arranged  to  90 
come  in  ■  successive  contact  with  said  break- 

ers, a  series  of  slow  contact-keys  in  electrical 
connection  with  said  brushes,  constructed  to 
occupy  sufficient  time  in  their  operation  to 
equal  the  time  consumed  in  the  complete  rev-  95 
olution  of  the  cylinder,  a  marking  device  con- 

trolled by  said  cylinder  and  arranged  to  re- 
cord upon  a  dial  placed  upon  a  clock-move- 
ment the  relative  location  to  each  other  of 

the  said  circuit-breakers  as  they  interrupt  the  100 
passage  of  the  current  from  the  brushes  to  the 
motor,  substantially  as  set  forth  and  de- 
scribed. 

JAMES  A.  TILDEN. 

Witnesses: 
Wm.  J.  Smith, 
F.  A.  Walsh. 
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United  States  Patent  Office. 

WILLIAM  HENRY  MARTIN,  OF  PROVIDENCE,  RHODE  ISLAND,  ASSIGNOR  TO 
THE  ACCURATE  TIME  STAMP  COMPANY. 

TIME-STAMP. 

SPECIFICATION  forming  part  of  letters  Patent  No.  485,830,  dated  November  8,  1892. 

Application  filed  February  5, 1891.    Serial  No.  380,291.    (No  model.). 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  William  Henry  Mar- 

tin, of  Providence,  in  the  county  of  Provi- 
dence and  State  of  Rhode  Island,  have  in  vent- 

5  ed  a  new  and  useful  Improvement  in  .Time- 
Stamps,  of  which  the  follownig  is  a  full,  clear, 
and  exact  description. 

My  invention  consists  in  the  combination, 
with  a  time-stamp,  of  an  adjustable  gage  ap- 

io  plied  to  the  casing  of  the  stamp  adjacent  to 
the  type-wheels  and  stamp-plate,  so  that  by 
means  of  suitable  cards  and  a  proper  sequence 
of  adjustment  of  the  gage  an  accurate  regis- 

tration of  time  may  be  kept  upon  the  card  for 
15  each  day  of  the  week,  thus  adapting  thestamp 

for  use  in  mills,  shops,  and  other  situations 

where  the  "  time  "  of  employes  is  kept. 
In  the  accompanying  drawings,  Figure  1  is 

-a  perspective  view  of  a  time-stamp  having 
20,  my  invention  applied  thereto,  a  portion  of  the 

'•  casing  of  the  stamp  being  broken  away  to 
show  the  clock  mechanism,  the  type-wheels, 
inking-ribbon,  and  other  mechanism.    Fig.  2 
is  a  plan  view  of  the  same.    Fig.  3  is  a  de- 

25  tailed  sectional  view  on  the  line  xxoi  Fig.  2. 
Fig.  4  is  a  plan  view  showing  a  modification 
of  the  stamp  casing  and  gage;  and  Fig.  5  is  a 

plan  "view  of  the  time-card,  illustrating  the 
method  of  stamping  the  same. 

30  In  the  casing  A,  which  may  be  of  any  ap- 
propriate form,  is  placed  clock  mechanism  B, 

a  series  of  type-wheels,  and  a  clock-face  D. 
The  type-wheels,  as  here  shown,  are  six  in 
number  abvd  ef,  denoting,  respective^,  the 

35  months,  days  of  the  month,  the  hours,  min- 
utes, forenoon  and  afternoon,  and  the  years. 

The  said  type-wheels  and  the  hands  g  h  of  the 
clock  are  operated  by  the  clock  mechanism  in 
tho  same^r  substantially  the  same  manner  as 

40  described  in  the  patent  to  Charles  Stahlberg, 
No.  ̂ 424,369,  dated  March  25, 1890,  and  need 
not  be  here  described.  .  The  top  or  cover  E  of 
the  casing  is  slotted  or  cut  away  coincident 
with  the  type-wheels,  as  shown  at  F,  and  over 

45  the  type-wheels  in  this  opening  is  placed  the 
inking-ribljon  G,  held  on  the  paying-off  and 
receiving  rollers  II  IP,  journaled  in  bearings 
on  the  under  surface  of  the  cover  and  oper- 

ated for  shifting  the  ribbon  by  the  milled 

~,o  nuts  i  %',  which  project  through  slots  in  the 
cover  for  convenience  in  turning  said  rollers. 

J  is  the  stamp-plate,  held  over  the  type- 

wheels  and  inking  -  ribbon  in  the  sleeve  j, 
formed  asapartof  thegoose-neck  J', attached 
to  or  formed  upon  the  cover  E.    Its  shank/  55 
is  provided  with  a  knob  fy  and  in  the  sleeve 
is  placed  a  return-springlpr  lifting  the  stamp- 
plate  in  the  well-known  banner.    To  the  top 
of  the  cover  is  attached  an  adjustable  gage  M 
for  indicatin  g  a  certain  relative  position  at  60 
which  the  time-card  N  is  to  be  placed  upon  the 
type-wheels  to  receive  the  impression.    The 
gage  is  by  preference  L-shaped  and  adapted 
to  be  adjusted  along  the  cover  and  held  at  dif- 

ferent positions  to  stamp  the  card  in  different  65 
spaces  to  correspond  with  the  days  of  the 
week  and  hours  and  minutes  of  the  day.   The 
gage  is  attached  to  the  way  O,  parallel  with 
the  plane  of  the  type-wheels,  which  way  may 
be  of  various  forms  to  hold  the  gage  and  per-  70 
init  its  adjustment.    In   this  instance  it  is 
formed  of  a  small  cleat  A:,  having  undercut 

edges  k'  to  receive  or  dovetail  with  inwardly- 
projecting  flanges  I,  formed  along  the  under 
surface  of  the  flange  m  at  the  outer  edge  of  75 
the  longer  member  of  the  gage.    In  said  flange 
m  are  formed  a  series  of  detents  or  holes  m', 
with   Thich  the  stop  or  pin  m?  engages  for 
loukin<;  the  gage  in  position.    Said  pin  is  atv  - 
ache?',  to  a  small  plate-spring  0,  secured  to  the  80 unde    surface  of  the  cover  and  projects  up 
through  an  orifice  o'in  the  cover  to  enter  the 
holes  m',  and  to  said  spring  is  attached  a 
small  kuob  or  thumb-piece  o2,  by  which  the 
spring  and  stop  may  be  depressed  for  shift-  85 
ing  the  gage.    Along  the  inner  edge  of  the 
longer  member  of  the  gage  is  formed  a  flange 
or  shelf  M',  which  supports  the  card  at  one 
edge  when  placed  under  the  stamp,  particu- 

larly when  the  gage  is  drawn  out,  as  indicated  90 
in  dotted  lines  in  Fig.  2. 

In  Fig.  4  I  have  omitted  the  perforated 
flange  m  and  the  detent  and  in  place  thereof 
provided  the  cover  with  a  leaf  or  extension  P 
and  formed  upon  the  top  of  the  cover  and  top  95 
of  the  extension  a  series  of  graduation-marks 
p,  by  which  the  gage  may  be  set  at  the  proper 
positions  for  properly  stamping  the  card. 

In  use  the  gage  will  beset  on  Monday  morn- 
ing at  ihe  first  graduation  in  the  first  hole,  as  100 

shown  in  Fig.  1.  This  will  be  done,  say,  at 
seven  o'clock  in  the  morning.  Each  employe" will  be  provided  with  a  time-card  N  and  on 
entering  for  work  will  place  it  in  the  gage 
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aud  stamp  it.  This  impression  will  come  at 

the  top  of  Monday's  space  at  the  top  of  the 
card.  At  twelve  o'clock  the  foreman  will 
shift  the  gage  forward  one  hole,  so  that  the 

$  employes  on  leaving  for  the  noon-hour  may 
stamp  their  cards,  and  this  impression  will 

be  made  at  the  center  o£  Monday's  space. 
On  returning  to  work  the  employes  will  again 
stamp  their  cards,  and  this  impression  will 

io  appear  in  the  third  place  in  Monday's  space. 
At  six  o'clock  or  the  shutting-down  hour  the 
foreman  Will  again  shift  thegage  to  the  fourth 

hole,  and  on  leaving  the  employe's  will  each 
stamp  their  cards,  aud  this  -impression  will 

15  come  at  the  bottom  of  Monday's  space.  On 
Tuesday  morniug  the  gage  will  be  set  in  the 
nfth  hole,  and  f rom  this  point  the  gage  will 
be  adjusted  four  holes  for  this  day,  the  same 
as  on  Monday,  and  the  four  impressions  made 

ao  on  each  card  will  fill  Tuesday's  space. 
There  are  four  adjustments  of  the  gage  for 

each  day  in  the  week,  so  that  at  the  close  of 

Saturday's  work  each  card  will  represent  an 
accurate  register  of  the  exact  time  of  employ  - 

25  ment  during  the  week  which  may  be  readily 
audited. 

In  case  the  stamp-wheels  shoulf  i  aattached 
to  the  stamp-plate  the  gage  will  be  attached 
to  a  bed-plate  oa  which  the  card  is  placed 

30.  when  the  stamp  is  depressed  to  mark  the  card. 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is— 1.  The  clock  mechanism,  a  casing  for  in- 
closing the  same,  a  top  plate  to  said  casing,  35 

having  an  opening  formed  therein,  a  stamp- 
plate  held  in  line  with  said  opening,  and  type- 
wheels  held  in  said  opening  within  thecasing 
and  operated  by  said  clock  mechanism,  in 
combination  with  an  adjustable  gage  ar-  40 
ranged  on  the  top  plate  parallel  with  the  type- 
wheels  and  adapted  to  receive  a  regular  se- 

quence of  graduated  adjustments,  substan- 
tially as  and  for  the  purposes  set  forth. 

2.  Thecasing  A  of  the  time-stamp,  provided  45 
with  a  way  parallel  with  the  plane  of  the  type- 
wheeLs  and  a  gage  held  by  said  way  and 
formed  with  a  series  of  holes  or  detents,  in 
combination  with  a  stop  attached  to  the  cas- 

ing for  locking  the  gage  at  its  various  ad-  50 
justments,  substantially  as  described. 

3.  The  angular  gage  having  its  longer  mem- 
ber formed  with  an  outer  and  inner  flange, 

the  outer  flange  having  a  regular  series  of 
holes  or  detents  formed  thereon,  substantially  55 
as  and  for  the  purposes  described. 

WM.  HENRY  MARTIN. 
Witnesses: 

Ed.  E.  Phillips, 
Arthur  M.  Thompson. 





(No  Model.)  2  Sheets— Sheet  1. 
J.  D.  McANLIS  &  H.  E.  FLEMING. 

ELECTRIC  CLOCK. 

No.  485,645, 

FIG_I 

Patented  Nov.  8,  1892. 

will)  ass 

/ttf/fat^ytM^. 
\&ytfl€Cr'  s/lfforjjevs, 

li)ver)fe*. 

jHtzrveyEFlerwiizq 





(No  Model.)  2  Sheets— Sheet  2.. 

J.  D.  McANLIS  &  H.  E.  FLEMING. 
ELECTRIC  CLOCK, 

No.  485,645,  Patented  Nov.  8,  1892. 

FIG-2. 

F!  6.4 

James H  J^Jnlts 



United  States  Patent  Office. 

JAMES  D.  McANLIS  AND  HARVEY  E.  FLEMING,  OF  BEAVER  FALLS,  PENN- 
SYLVANIA. 

ELECTRIC  CLOCK. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  James  D.  McAnlis 

and  Harvey  E.  Fleming,  citizens  of  the 
United  States,  residing  at  Beaver  Falls,  in  the 

5  county  of  Beaver  and  State  of  Pennsylvania, 
have  invented  a  new  and  useful  Electric 

Clock,  of  which  the  following  is  a  specifica- tion. 
This  invention  relates  to  electric  clocks;  and 

io  it  has.  for  its  object  to  provide  improvements 
in  electrically-controlled  actuating  devices 
for  clock  mechanism,  whereby  an  ordinary 
clock  is  regularly  operated  without  the  use  of 
any  springs  whatever,  but  which  is  accurately 

15  and  continuously  moved  by  means  of  electri- 
cally-controlled devices. 

To  this  end  the  main  and  primary  object  of 
the  invention  is  to  generally  improve  upon 
and  simplify  the    construction  of    electric 

so  clocks. 
With  these  and  many  other  objects  in  view, 

which  will  readily  appear  as  the  nature  of  the 
invention  is  better  understood,  the  same  con- 

sists in  the  novel  construction,  combination, 
25  and  arrangement  of  parts  hereinafter  more 

fully  described,  illustrated,  and  claimed. 
In  the  accompanying  drawings,  Figure  1  is 

a  vertical  sectional  view  of  a  clock  mechanism 

having  an  actuating  device  constructed  in  ac- 
30  cordance  with  this  invention.  Fig.  2  isasimi- 

lar  view  directly  in  front  of  the  circuit-closer. 
Fig.  3  is  a  vertical  sectional  view  on  the  line 
x  x  of  Fig.  1.  Fig.  4  is  a  detail  in  perspective 
of  the  lifting-magnet;  Fig.  5,  a  similar  view  of 

35  the  weight-arm. 
Referring  to  the  accompanying  drawings, 

A. represents  the  ordinary  metallic  frame  of  a 
clock  mechanism,  in  which  is  mounted  the 
ordinary  train  of  gearing  B,  connected  in  the 

40  usual  manner  to  turn  the  hands  of  the  clock, 
as  will  be  at  once  apparent.  Upon  any  suit- 

able shaft  of  the  clock  mechanism,  which  may 
be  designated  as  C,  and  adjacent  to  one  side 
of  the  frame,  is  fixedly  mounted  the  ratchet- 

45  wheel  D,  which  is  designed  to  communicate 
motion  to  said  shaft  and  therefore  to  the  en- 

tire clock  mechanism.  Loosely  mounted  upon 
the  shaft  C,  alongside  of  the  ratchet-wheel  D, 
is  the  swinging  weight-arm  E,  carrying  at  its 

50  outer  swinging  end  the  weight  F  and  at  a 
point  above  the  ratchet-wheel  D  a  spring- 

actuated  pawl  G,  which,  as  the  weight  carries 
the  arm  down,  holds  fast  in  the  ratchet-wheel 
and  carries'  the  same  therewith  to  move  the 

'shaft  C,  but  which,  when  the  arm  rises,  rides  55 
over  said  ratchet-wheel  to  obtain  a  new  grip 
upon  the  same.  It  will  be  readily  seen  how 
the  weighted  arm  pivotally  mounted  at  one 
end  upon  the  shaft  C  moves  the  shaft  in  its 
downward  movement;  but  which,  when  rising,  60 
is  disengaged  from  the  ratchet-wheel.  While 
the  weight-arm  is  thus  rising,  in  order  to  pre- 

vent any  lost  motion  whatever  I  employ  a 
motion-retaining  spring  II.  The  said  retain- 
ing-spring  II  is  fixedly  secured  at  one  end  to  6$ 
the  frame  and  carries  at  its  upper  end  a  piv- 

oted pawl  h,  which  of  its  own  weight  engages 
the  top  of  the  ratchet-wheel  D.  When  the 
weight-arm  E  has  descended  to  its  lowest 
limit,  an  eccentrically-mounted  strike-pin  I,  70 
secured  to  the  pivoted  end  of  said  weight-arm, 
has  at  this  point  already  moved  the  vertical 
retaining-spring  out  of  its  normal  vertical 
plane,  so  that  as  the  weight-arm  is  raised  in 
the  manner  to  be  described  the  said  pin  is  75 
carried  away  from  the  spring  and  allows  the 
tension  thereof  to  keep  up  the  motion  of  the 
ratchet-wheel  until  the  weight-arm  has  se- 

cured a  new  grip  thereon.  The  alternate  rais- 
ing and  lowering  of  the  weight-arm  actuates  80 

the  clock.  When  the  weight-arm  has  lowered 
to  a  certain  point  which  is  its  limit,  the  elec- 

tro-magnets J  are  brought  into  play  to  actuate 
the  lifting-arm  K.  The  lifting-arm. K  is  piv- 

otally mounted  upon  the  rod  k,  mounted  in  85 
the  frame  of  tho  magnets  directly  above  and 
a  little  to  one  side  of  the  cores  of  the  magnet 
and  is  connected  at  such  end  to  the  oscillat- 

ing armature  Ls  which  by  such  connection  is 
always  held  in  very  close  proximity  to  the  90 
cores  of  the  magnets,  so  that  immediately 
upon  the  magnetization  of  the  magnets  the 
armature  is  quickly  attracted,  so  as  to  bring 
the  lifting-arm  K  up  into  a  horizontal  posi- 

tion. The  magnets  J  are  located  at  a  suit-  95 
able  point  adjacent  to  one  end  of  the  frame 
A  and  are  so  arranged  that  the  outer  end  of 
the  lifting-arm  normally  lies  under  and  at  the 
lower  limit  of  movement  of  the  weight-arm, 
so  that  when  the  lifting-arm  is  raised  the  said  100 
weight-arm  is  also  raised  to  secure  a  new  grip 
on  the  ratchet-wheel,  as  will  be  at  once  appar- 
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cut.  One  of  the  magnet-wires  1  is  conuectecl 
in  circuit  with  an  ordinary  battery  X,  while 
the  other  magnet-wire  2  is  connected  to  the 
circuit-closing  pin  M.     The  said  circuit-clos- 

S  ing  pin  M,  thus  connected  in  the  battery-cir- 
cuit, is  passed  through  and  insulated  from  the 

frame-plate  N,  secured  to  and  therefore  in  cir- 
cuit with  the  frame  of  the  mechanism.  Piv- 

otally  mounted  at  its  lower  end  to  said  frame- 
°  plate  and  below  the  circuit-closing  pin  M  is 

the  spring-actuated  circuit -closing  arm  O, 
which  is  normally  pressed  toward  and  against 
the  circuit-closing  pin  by  means  of  the  spring 
o, bearing  thereagainst,  so  that  when  the  arm 

5  is  against  the  pin  the  circuit  is  completed 
through  the  frame  of  the  clock  and  the  current 
returns  to  the  battery  through  the  wire  3,  con- 

nected to  the  frame  aud  the  battery.  The 
circuit-closing  arm  O  is  provided  with  an.up- 

20  per  curved  head  P,  having  a  notched  shoul- 
der^? at  one  end  and  extended  into  a  strike- 

arm  p'  at  the  other  end.  The  said  shoulder 
p  is  normally  engaged  by  the  spring-pressed 
pawl  Q,  pivotally  mounted  on  the  frame- 

as  plate  aud  normally  held  into  the  shoulder, so 
as  to  hold  the  circuit-closing  arm  out  of  con- 

tact with  the  circuit-closing  pin  while  the 
weight-arm  is  lowered.  A  pawl  wire  or  arm 
R  is  connected  to  the  securing-pawl  Q,  and 

50  has  an  outer  curved  operating  arm  or  end  r, 
which  is  engaged  by  the  strike-arm  S,  con- 

nected to  the  weight-arm.  The  strike-arm  S 
engages  said  pawl-wire  when  the  weight-arm 
has  reached  its  lower  limit,  so  that  the  secur- 

35  ing-pawl  Q  is  lifted  from  the  head  of  the  cir- 
cuit-closing arm  and  allows  the  said  arm  to 

be  forced  in  contact  with  the  circuit-closing 
pin  to  close  the  circuit  and  bring  the  mag- 

nets into  play,  as  already  described.    As  the 
40  weight-arm  rises  the  strike-lug  T,  carried  upon 

one  side  of  the  same,  engages  the  end  of  the 

curved  head  P,  or  at  least  the  strike-arm  p', 
and  presses  the  circuit-closing  arm  out  of  con- 

tact with  the  pin  and  allows  the  securing- 
45  pawl  to  again  engage  the  notched  shoulder  p, 

as  will  be  at  once  apparent. 
It  will  be  observed  from  the  foregoing  that 

an  electric  clock  is  provided  in  which  a  con- 
tinuous and  uninterrupted  motion  is  insured 

50  and  wherein  the  various  parts  of  the  same  are 
certain  in  their  movement. 
Having  thus  described  our  invention,  what 

we  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 
55  1.  In-an  electric  clock,  tne  combination, with 

a  springless  clock  mechanism,  of  a  ratchet- 
wheel  fixedly  secured  to  a  shaft  of  the  mech- 

anism, a  swinging  weight-arm  loosely  mount- 
ed upon  the  same  shaft  and  carrying  a  spring- 

actuated  pawl  engaging  said  ratchet-wheel  60 
and  also  having  an  eccentrically-disposed  piu, 
a  motion-retaining  spring  carrying  a  pawl  at 
its   upper  free   end   normally  engaging  said 
ratchet-wheel,  said  spring  being  engaged  by 
said  pin  while  the  weight-arm  is  falling,  a  cir-  65 
cuit-elosing  device  arranged  adjacent  to. said 
arm  and  opened  and  closed  at  the  upper  and 
lower  limits  of  movement  of  the  same,  respect- 

ively, an  electro-magnet  in  circuit  with  said 
circuit-closer;  and  a  liftiug-arm  controlled  by  70 
said  magnet  and  arranged  under  said  weight- 
arm,  substantially  as  set  forth. 

2.  In  an  electric  clock,  the  cloek  mechanism, 
a  swinging  weight-arm  connected  with  and 
moving  the  mechanism  aud  provided  with  a  75 
strike-arm  and  a  strike-lug,  a  circuit-closing 
pin  mounted  in  and  insulated  from  the  me- 

tallic frame  of  the  mechanism,  a  spring-actu- 
ated circuit-closing  arm  mounted  adjacent  to 

said  pin  and  provided  with  a  notched  shoul-  80 
der  and  strike-arm  engaged  by  said  lug,  a 
spring-actuated  securing-pawl  engaging  said 
shoulder,  a  pawl-wire  connected  with  said  se- 

curing-pawl and  engaged  by  the  strike-arm 
of  said  weight-arm  to  disengage  the  pawl  from  85 
said  shoulder,  an  electro- magnet  in  circuit 
with  said  circuit-closing  pin,  and  a  lifting- 
arm  controlled  by  said  magnet  and  arranged 
under  said  weight-arm,  substantially  as  set 
forth. 

3.  The  combination, with  the  metallic  frame, 
of  the  swinging  weight-arm  mounted  within 
said  frame  and  provided  with  a  strike-arm 
and  a  strike-lug,  a  circuit-closing  pin  insulat- 

ed from  said  frame,  a  spring-pressed  circuit- 
closing  arm  mounted  adjacent  to  said  pin  and 
provided  with  an  upper-curved  head  having 
a  notched  shoulder  at  one  end  and  extended 

into  a  strike-arm  engaged  by  said  strike-lug, 
a  spring-pressed  securing-pawl  engaging  said 
shoulder,  a  pawl-wire  connected  with  said  se- 

curing-pawl and  engaged  by  the  strike-arm  of 
said  weight-arm,and  an  electrically-controlled 
lifting  device  in  circuit  with  said  pin  and  ar- 

ranged under  said  weight-arm,  substantially 
as  set  forth. 

In  testimony  that  we  claim  the  foregoing  as 
our  own  we  have  hereto  affixed  our  signatures 
in  the  presence  of  two  witnesses. 

JAMES  D.  McANLIS. 
HARVEY  E.  FLEMING. 

Witnesses: 
John  M.  Fallick, 
G.  L.  Fberhart. 
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To  all  whom  it  m/tjj  concern: 
Be  it  kuowu  that  I,  Willard  L.  Bundy,  of 

Binghamton,  in  the  county  of  Broome,  in  the 
SUite  of  New  York,  have  invented  new  and 

3  useful  Improvements  in  Time-Recorders,  of 
which  the  following,  taken  in  connection  with 
the  accompanying  drawings,  is  a  full,  clear, 
and  exact  description. 

My  invention  relates  to  machines  known  as 

o  "  workmen's  time-recorders,1'  by  which  each 
workman  personally  records  upon  a  strip  of 
paper  the  time  when  he  enters  or  leaves  a 
factory,  or  both,  by  means  of  hour  and  min- 

ute wheels  connected  to  and  actuated  by  and 
15  synchronous  with  a  clock-movement. 

My  object:  is  to  produce  a  time-keeper  in 
which  the  time-recording  wheels  ai*e  synchro- 

nous with  the  clock-movement  at  the  print- 
ing-line, in  which  sheet-metal  checks  are  used, 

20  embossed  or  provided  with  the  numbers  in  re- 
lief, by  which  the  workmen  are  respectively 

known,  which  checks  are  deposited  in  a  chute, 
in  which  they  are  retained  when  the  number 
is  at  the  printing-line  whi]e  the  impression 

25  mechanism  is  being  operated  and  the  im- 
pression made,  the  imprint  being  made  upon 

a  paper  strip  through  the  medium  of  an  inked 
ribbon,  and  when  made  indicating  the  num- 

ber of  the  workman  and  the  hour  and  minute 
30  when  the  recording  imprint  was  made  by  him, 

and  in  which  the  impression  is  made  by  a 
swinging  platen  actuated  by  a  cam,  which  in 
turn  is  actuated  by  a  hand-lever  connected  to 
it,  which  lever  is  operated  by  the  workman 

35  after  he  has  dropped  his  check  into  the  chute, 
and  after  each  impression  the  check  is  re- 

leased and  dropped  from  the  lower  end  of  the 
chute  into  a  receptacle,  and  which  can  be  op- 

erated much  quickev  and  faster  than  a  key- 
40  operated  mechanism,  in  which  the  workman 

must  insert  the  key,  turn  it,  turn  it  back,  and 
then  withdraw  it. 
My  invention  consists  in  the  several  novel 

features  of  construction  hereinafter  described, 
45  and  which  are  specifically  set  forth  in  the 

claims  hereunto  annexed. 
It  is  constructed  as  follows,  reference  being 

had  to  the  accompanying  drawings,  in  which — 
Figure  1  is  a  front  elevation  of  the  record- 

50  ing  mechanism.     Fig.  2  is  a  vertical  longi- 

tudinal section  showing  the  check  held  in  the 
chute  ready  for  the  impression  to  be  made. 
Fig.  3  is  a  sectional  detail  of  the  check  in  the 
printing  position  and  the  impression  block 
or  anvil  thrown  iu  against  the  type.  Fig.  455 
is  a  detail  of  the  star-wheel  and  the  ribbon- 
spool  shaft  and  the  dog  on  said  shaft,  which  in- 

termittently engages  with  the  star- wheel  to 

rotate  the  spool.  *  Fig.  5  is  a  side  elevation, 
omitting  part  of  the  impression  mechanism  60 
and  showing  the  check  iu  position,  with  its 
number  upon  the  printing-line.  Fig.  (j  is  a 
rear  elevation  of  part  of  the  rear  of  the  ap- 

paratus, detailing  the  alarm  mechanism  ready 
to  be  operated  by  the  hand-lever.  Fig.  7  is  a  65 
detached  detail  of  the  alarm-trip  and  show- 

ing it  in  the  tilting  position  it  assumes  while 
the  hand-lever  is  being  returned  to  its  nor- 

mal position  after  an  alarm  has  been  given  or 
impression  has  been  made.  Fig.  C  is  a  plan  7c 
view  of  the  working  face  of  the  check.  Fig.  9  is 
a  vertical  longitudinal  section  of  the  check. 
Figs.  10,  11,  and  12  are  details  of  parts. 

A  is  the  main  frame,  comprising  a  front  and 
back  plate,  legs  by  which  it  is  supported,  and  75 
stay-rods  holding  the  plates  in  proper  rela- 

tion to  each  other. 
Upon  a  shaft  1,  secured  iu  the  frame-plates, 

I  loosely  mount  the  hour-wheel  2,  provided 
with  twelve  figures  on  its  periphery  and  hav-  80 
ing  a  twelve-toothed  gear  3  on  one  side,  which 
meshes  with  a  single-toothed  pinion  4,  secured 
upon  a  shaft  5,  journaled  iu  the  plates.  Upon 
the  shaft  1  I  also  mount  a  sixty-toothed  loose 
gear  6,  which  is  secared  to  the  side  of  minute-  85 
wheel  6a,  provided  with  figures  from  "1"  to 
"  GO  "  upon  its  periphery,  and  a  sixty- toothed 
gear  7,  secured  upon  the  shaft  5,  meshes  with 
the  gear  6.  The  flexible  shaft  8,  secured  to 
the  shaft  5  and  connected  to  a  clock-move-  90 
ment,  (not  shown,)  rotates  this  shaft,  and  the 
hour  and  minute  wheels  are  synchronous  with 
the  clock. 
Upon  bar  9,  across  the  top  of  the  frame,  I 

haug  the  swing-frame  10,  iu  the  lower  end  of  95 
which  I  mount  the  impression-platen  11,  the 
face  of  which  is  opposite  the  printingdine  of 
the  apparatus.  Upon  a  bar  12,  across  the 
frame,  I  loosely  mount  the  cam  13  in  fric- 
tional  contact  with  the  platen  11,  and  14  is  a  100 
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hand-lever  secured  to  the  cam.  A  spring. or 
springs  15  connect  ihe  hand-lever  to  the 
frame  10. 

B  is  the  check-chute,  mounted  in  the  frame, 
5  provided  with  a  notch  10  in  the  bottom  of  one 

side  of  the  funnel-top  and  having  side  in- 
wardly-projecting Manges  17  below  the  fun- 

nel, and  one  of  said  flanges  is  cut  away,  as  at 
18,  Fig.  5. 

io      The  check  m  consists  of  a  piece  of  sheet 
metal  having  side  stiff ening-ribs  19,  one  being 
cut  away,  as  shown,  Fig.  S,  figures  secured  in 
relief  or  embossed  upon  its  face,  which  rep- 

resent the  number  of  the  workman,  and  hav- 
15  ing  an  outwardly-projecting  lug  20 on  its  up- 

per edge  and  a  hole  21,  by  which  the  check 
is  suspended  from  a  peg  or  nail  upon  a  check- 
board.     This  lug  operates  as  a  check-guide, 
so  that  the  numbered  face  is  always  inserted 

20  in  proper  position  into  the  chute-funnel,  when 
this  lug  will  pass  through  the  notch  10;  but 
when  otherwise  inserted  the  check  will  not 
drop  out  of  the  funnel.     As  the  check  falls 
through  the  chute,  held  therein  by  the  side 

25  flanges  17,  it  is  caught  by  the  point  of  the 
spring-dog  22,  engaging  with  the  flange  20, 
and  suspended  thereby  in  the  chute,  with  the 
figures  thereon,  substantially  on  or  a  little 
above  the  printing-line. 

30       Upon  the  platen-frame  I  secure  a  sheet- 
metal  angular  arm  23,  in  which  a  trip  2-1,  ad- 

justable or  rigid,  is  mounted,  with  its  project- 
ing end  in  such  position  that  when  the  platen- 

frame  is  swung  by  the  cam  it  will  engage 
35  with  the  pawl  and  throw  its  point  out  of  en- 

gagement with  the  check.     At  the  same  time 
this  is  being  done  the  end  of  the  arm  23  will 
swing  over  to  and  under  the  lower  end  of  the 
chute,  and  the  check  will  then  rest  upon  or 

40  drop  onto  this  arm,  and  while  so  resting  there- 
on the  number  of  the  check  will  be  directly 

in  the  printing-line  and  the  platen  will  bear 
or  press  the  paper  strip  (dotted  line  S)  and 
the  ribbon  (dotted  line  25)  against  the  figures 

45  upon  the'  time-wheels  and  check  and  make 
an  impression  of  all  of  them  across  the  paper 
strip,  thus  recording  thereon  the  hour  and 
minute  aud  the  number  of  the  workman,  as 
indicated  by  the  number  of  the  check.     Then 

50  when  the  lever  is  released  it  will  be  drawn 
up  back  to  its  normal  position  and  the  platen- 
frame  will  be  swung  back  to  its  normal  posi- 

tion by  the  spring  or  springs  connecting  them. 
My  paper-feed  mechanism  is  constructed 

55  and  operated  as  follows,  (see  Figs.  2  and  5:) 
The  upper  or  supply  spool  20  is  secured  upon 
the  shaft  27  upon  the  top  of  the  frame,  and 
thence  the  ribbon  passes  down,  guided  by  the 
bar  9,  which  carries  the  platen-frame,  past  the 

60  printing-point  down  to  the  lower  spool  2S, 
which  is  loose  upon  the  shaft  b,  which  carries 
the  star-wheel  d.     Upon  the  shaft  29  the  feed- 
gear  30  is  secured,  and  31  is  the  feed-dog  se- 

cured to  and  projecting  from  said  shaft  and 

65  adapted  to  engage  with  said  star-wheel  inter- 
mittently—that is  to  say,  once  with  each  full 

revolution  of  said  shaft.     A  connecting-rod  c 

is  pivotally  connected  at  one  end  to  the  cam 
13  and  at  the  other  in   like  manner  to  the 

pawl  and  pawl -carrier  32,  which  is  loosely  7c 
mounted  upon  and  carried   by  the  shaft  29, 
so  that  whenever  the  hand-lever  is  depressed 
the  rotation  of  the  cam  pushes  the  pawl  down 
a  fixed  distance  upon  the  gear  30,  and  then 
when  the  cam  rotates  back  it  pulls  upon  the  75 
pawl-carrier,  and  this  rotates  the  shaft  29  and 
eventually  brings  the  dog  31  into  engagement 
with  one  tooth  of  the  star-wheel,  turns  it  the 
distance  of  one  tooth,  and  this  rotates  the 
spool   in    like    degree   and  winds   onto  this  80 
spool  the  proportionate  amount  of  the  ribbon 
off  from  the  upper  spool. 

My  paper-feed  is  as  follows,  (see  Figs.  2  and 
5:)  A  continuous  strip  of  paper  leads  from 
an  upper  reel  (not  shown)  down  over  the  cross-  85 
bar  33  in  the  swing-frame,  past  the  printing- 
point,  behind  the  ribbon,  and  between  the 
feed-rollers  34  and  35,  and  thence  to  any  place 
desired.  The  feed-roller  34  is  secured  upon 
the  shaft  29  and  is  rotated  by  the  pawl-and-  90 
gear  device  upon  the  same  shaft,  which  is 
actuated,  as  aforesaid,  as  a  part  of  the  paper- 
feed.  The  roller  35  is  secured  upon  a  shaft 
journaled  removable  in  the  notches  36  in  tho 
edge  of  the  frame-plates  and  held  in  yield-  95 
ingly  frictional  contact  with  the  roller  34  or 
the  paper  upon  the  latter  roller  by  springs  37, 
bearing  upon  the  shaft. 
My  alarm   mechanism  is  as  follows,  (see 

Figs.  6  and  7:)  A  hammer-carrier  38  is  piv-  100 
oted  upon  the  rear  of   frame-plate,  the  outer 
end  of  which  is  notched,  su  bstantially  as  shown 
at  39,  creating  a  head  40,  and  upon  this  head 
the  tilting  pawl  41  is  pivoted,  42  being  the 
spring  operating  to  hold  this  pawl  in  its  nor-  105 
mal  position,  Fig.  6,  and  43  being  the  hammer 
mounted  upon  the  coiled  spring  44,  and  e  is 
the  bell  mounted  upon  the  back  plate.   A  bar 
45,  secured  to  the  hand-lever,  engages  with 
pawl  40,  and  when  this  lever  is  depressed  the  no 
outer  end  of  the  carrier  38  is  depressed  and     . 
the  hammer  raised  away  from  the  bell  and  a 
tension  created  upon  thespring40,  aud  when 
the  bar  eventually  slips  off  over  the  end  of 
the  pawl  this  spring  throws  the  inner  end  of  115 
the  carrier  down  onto  the  stop  47  and  the  con- 

cussion springs  the  hammer  against  the  bell, 
thus  sounding  a  single  blow  every  time  the 
lever  is  depressed.     Then  when  the  lever  re- 

turns to  its  normal  position  the  bar  .45  en-  120 
gages  with  the  under  side  of  the  point  of  the 
pawl  and  tilts  the  pawl  backward  until  the 
bar  passes  from  under  it,  when  the  spring  42 
throws  the  pawl  back  into  its  normal  position. 

At  the  bottom  of  Fig.  1  I  show  an  arm  48,  125 
from  which  projects  a  stud  49,  upon  which  a 
metallic  plate  50  is  pivoted,  which  when  tilted 
one  way  deflects  the  checks  to  one  receptacle 
and  when  tilted  the  other  way  deflects  them 
to  another. 

In  Fig.  11  I  show  the  funnel  adjustable  ver- 
tically upon  the  chute  by  means  of  the  plate 

51,  provided  with  slots  52,  through  which  the 
screws  53  pass,  which  secure  the  funnel  to  the 

J3C 
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plate,  so  that  by  this  vertical  adjustment  I 
can  vary  the  width  of  the  opeuing  created  by 
the  notch  1C  to  enable  it  to  pass  checks  pro- 

vided with  top  flanges  of  varying  widths. 
5  In  Fig.  2  I  show  a  brace  55  behind  the  chute 

to  support  it  against  the  pressure  of  the  cam 
13  while  an  impression  is  being  made. 

In  Fig.  12 1  show  a  section  of  the  paper  strip 

as  imprinted,  showing  that  at  seven  o'clock 
ro  and  fifteen  minutes  workman  No.  58  regis- 

tered himself. 

"What  I  claim  as  my  invention,  and  desire  to 
secure  by  Letters  Patent,  is — 

1.  The-  combination,  with  a  tj'pe  -  bearing 
15  check  provided  with  a  lug  on  one  face,  of  a 

check-chute  adapted  to  receive  said  lug  in 
one  of  its  walls  and  conduct  the  check  to  the 
printing  position  with  proper  presentation  of 
the  type. 

20  2.  The  combination,  with  the  check -chute 
open  on  one  side  and  the  check  inserted  there- 

in, of  the  pivotal  pawl  engaging  with  said 
check  and  stopping  it  in  the  chute,  and  the 
impression-cam  provided  with  an  arm  adapted 

25  to  engage  with  the  pawl  and  release  the  check 
when  said  cam  is  rotated. 

3.  The  combination,  with  the  check-chute 
grooved  longitudinally  and  open  on  one  side 

and  the  check  inserted  therein, havingaflange 
upon  its  back  entering  said  groove,  of  the  30 
pivoted    pawl    engaging  with    said    flange 
through  said  opening  in  the  chute  and  stop- 
piugthecheck  in  its  transit  through  said  chute. 

4.  The  combination,  with  the  check-chute 
and  the  check  inserted  therein,  of  the  pawl  35 
stopping  it  in  the  chute  and  the  arm  catching 
and  temporarily  detaining  the  check  when  re- 

leased from  the  pawl. 
5.  The  combination,  with   the  cheek  and 

check-chute  and  the  pawl  catching  the  check  40 
in  the  chute,  of  the  hour  and  minute  wheels, 

the  swinging  platen,  and  the  impression-cam. 
6.  The  combination,  with    the  check  and 

check-chute  and  the  pawl  catching  the  check 
in  the  chute,  of  the  time-wheels,  the  swinging  45 
platen,  the  impression-cam,  and  thearms  upon 
the  cam  catching  the  check  released  from  the 
pawl  by  the  engagement  of  the  arm  with  the 

pawl. 

In  witness  whereof  I  have  hereunto  set  my  50 
hand  this  Sth  day  of  September,  1891. 

WILLARD  L.  BlfNDY. 

In  presence  of — Howard  P.  Denison, 
C.  W.  Smith. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Charles  James  Gar- 

nett  and  Alfred  Moore,  subjects  of  the 
Queen  of  Great  Britain,  residing  at  Keighley, 

5  in  the  county  of  York,  England,  have  invent- 
ed certain  new  and  useful  Improvements  in 

Time-Checking  Mechanism,  of  which  the  fol- 
lowing is  a  specification. 

Our  invention  relates  to  checking  mechan- 
ics ism  for  indicating  the  time  of  entrance  of  em- 

ployes into  factories,  workshops,  or  the  like; 
and  it  consists  in  the  peculiar  arrangement, 
construction,  and  combination  of  parts  here- 

inafter more  particularly  described  and  then 
15  definitely  claimed. 

Our  mechanism  is  so  constructed  that  the 

movements  thereof  are  controlled  by  the  nor- 
mal clock  or  timepiece  of  the  shop  or  office, 

and  in  such  a  manner  as   to  be  beyond  the 
20  power  of  the  employes  to  tamper  or  in  any 

way  to  interfere  with  the  same,  so  as  to  de- 
fraud or  to  cause  it  to  be  inoperative. 

In  using  our  improvement  each  operative 
or  employe  is  supplied  with  and  represented 

25  by  time-checks,  usually  of  metal,  as  is  well 
known,  and  we  attain  the  object  of  our  said 
invention  by  the  employment  of  a  series  of 
receptacles,  which  represent  in  the  aggregate 
the  several  or  varied  times  at  which  saidem- 

30  ployes  are  allowed  or  expected  to  enter  the 
workshop  or  commence  their  work,  each  one 
of  these  receptacles  being  presented  for  the 
reception  of  time-checks  in  its  proper  order, 
and  after  the  expiration  of  each  of  said  re- 

35  spective  times  or  periods  its  corresponding 
receptacle  is  removed  automatically,  so  that 
any  checks  subsequently  inserted  fall  into 
the  succeeding  receptacle  and  are  reckoned 
as  of  the  later  time. 

40  In  the  accompanying  drawings,  Figure  1  is 
a  side  view  of  part  of  our  mechanism  with 
the  case  in  section ;  Fig.  2,  a  plan  of  the  same, 
also  with  the  case  in  section.  Fig.  3  is  a  simi- 

lar view  to  Fig.  1,  but  at  right  angles  there- 
45  to.  Fig.  4  is  a  front  view  with  a  clock  mount- 

ed on  the  case.  Fig.  5  is  a  plan  of  the  up- 
per side  of  the  disk  and  check  receptacles 

detached.  Fig.  G  is  a  side  elevation  of  one 
of  the  check-receptacles.     Fig.  7  is  a  plan  of 

50  the  same. 
In  carrying  out  our  invention  we  provide  a 

normal  clock,  which  may  be  connected  di- 
rectly with  the  check  apparatus,  as  shown  in 

Fig.  4,  or  it  may  be  separate  therefrom  and 
set  in  the  office  of  the  factory,  as  desired.  In  55 
either  case  said  clock  should  be  connected 

with  the  coils  of  the  electro-magnets  b  and  c 
in  such  a  manner  as  to  cause  said  magnets  to 
be  alternately  energized  by  the  making  and 
breaking  of  the  circuits  through  the  conduct-  60 
ing-wires  24  and  25  and  return-wire  26,  run- 

ning from  a  circuit-closer  to  the  clock,  which 
circuit-closer  is  not  shown,  as  nothing  is  here 
claimed  on  it,  and  such  circuit-closer  being 
within  the  knowledge  of  any  one  skilled  in  the  65 
art.  All  that  is  necessary  is  to  provide  the 
normal  clock  with  such  a  circuit-breaker  as 
will  cause  the  same  to  complete  an  electric 
circuit  at  any  given  or  prearranged  time,  so 
that  at  each  of  such  prearranged  times  one  70 
or  the  other  of  the  electro-magnets  b  or  c  will, 

by  moving  its  hinged  armature  b'  ore' out  of 
the  path  of  motion  of  the  projecting  catches 
d2  on  the  disk  d,  release  the  said  disk  cZ,which 
carries  the  series  of  detachable  receptacles  e  75 
(all  these  receptacles  except  one  being  omit- 

ted from  Fig.  3)  and  which  is  constantly  un- 
der the  action  of  a  motor-weight  /,  operating 

said  disk  d  by  its  pull  upon  the  cord  g,  encir- 
cling the  drum  d',  attached  to  the  disk  d,  80 

and  in  this  manner  allowing  the  said  disk  d 
to  move  the  space  of  one  receptacle  e  at  each 
prearranged  time.  In  order  that  the  rotary 
motion  of  the  disk  d  may  be  arrested  when 
the  same  has  completed  its  movement  of  the  35 
space  of  one  receptacle  e,  only  half  the  num- 

ber of  projections  d2  are  formed  on  the  disk 
d  as  compared  with  the  number  of  receptacles 
e,  so  that  at  any  time  said  disk  d  is  only  held 

by  one  or  the  other  of  the  armatures  b'  or  c',  90 
the  armature  b'  being  shown  as  in  contact 
with  the  pi'ojection  d2,  while  the  armature  c', 
although  in  the  path  of  motion  of  the  projec- 

tions d?,  is  the  space  of  one  receptacle  from 
contact  with  the  next  in  succession,  by  which  95 
means  and  by  arranging  the  clock  a  to  com- 

plete the  circuits  of  the  electro-magnets  b  and 
c,  alternately,  that  of  the  electro-magnet  b 
being  next  in  order,  when  the  armature  b'  is 
moved  out  of  contact  with  the  projection  d2  ico 
the  disk  d  will  rotate  until  the  otker  projection 
d2  comes  in  contact  with  the  armature  c\    The 
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armatures  b'  and  c'  are  retracted  by  the 
springs  b2  and  c2,  respectively,  when  the  cir- 

cuits through  the  magnets  are  broken.  The 

cord  g  is  rewound  upon  the  drum  d'  by  the 
5  turning  or  rotating  of  same  by  the  thumb  and 

finger  wheel  h. 
The  disk  d  and  the  receptacles  e,  together 

with  the  electro-magnets  b  and  c  and  the 
other  parts  &',  c',  g,  and  h,  are  mounted  with- 

io  in  the  box  k,  which  is  preferably  fixed  in  the 
time-office  or  like  private  room,  having  only 
its  side  V  accessible  to  the  operative.  In 

this  side  ~k'  is  made  a  slot  or  opening,  into  and 
through  which  the  operative  places  his  time- 

15  check,  which  slides  down  the  chute  I  into  the 
receptacle  beneath. 
Now  supposing  that  such  time-check  was 

the  one  used  at  the  commencement  of  the 

working-day — say  six  o'clock  in  the  morn- 
20  ing — the  particular  receptacle  e  at  that  time 

beneath  the  chute  I  would  bear  figures  indi- 
cating that  particular  time,  and  in  order  that 

the  operative  might  not  be  misled  as  to  the 
particular  receptacle   into  which   his  check 

25  was  falling  that  part  of  the  outer  edge  of  the 
disk  cZ  presented  before  the  glazed  opening  m 
would  bear  the  same  figures  and  display  them 
to  him.  When  the  time-clock  a  indicates  the 
expiration  of   the  time  thus  displayed,  said 

30  clock  also  completes  the  circuit  of  one  or  the 
other  of  the  electro-magnets,  as  above  de- 

scribed, and  as  the  armature  is  attracted  it 

sinks  below  the  stop  d2,  and  the  disk  d  is 
moved  by  the  weight  /  and  cord  g  and  an- 

35  other  receptacle  e  is  brought  beneath  the 
chute  I  and  other  figures  are  displayed  at  the 
opening  m,  and  so  the  movements  and  opera- 

tions are  repeated  and  carried  on  throughout 

the  day.  If  the  factory  is  run  at  night-time 
also,  the  disk  d  should  be  so  divided  or  carry  40 
such  a  complement  of  receptacles  that  the 
twelve  hours  during  the  night  are  divided 
into  the  same  number  of  times,  indicating  the 
several  times  of  starting  work,  as  are  the 
twelve  hours  of  the  working-day.  45 
What  we  claim  as  new  is — 
1.  In  a  time-checking  mechanism,  the  com- 

bination of  a  rotary  disk,  check -receptacles 
mounted  thereon,  electro-magnets,  armatures 
acted  on  by  said  magnets  and  engaging  with  50 
the  disk,  and  means  for  intermittently  mov- 

ing said  disk  at  prearranged  times,  substan- 
tially as  described. 

2.  In  a  time-checking  mechanism,  the  com- 
bination of  a  rotary  disk,  check-receptacles  51 

mounted  thereon,  a  motor-weight  acting  on 
said  disk,  electro-magnets,  armatures  acted 
on  by  said  magnets,  and  a  clock  electrically 
connected  with  said  magnets,  constructed  to 
make  and  break  the  circuits  at  prearranged  60 
intervals,  substantially  as  described. 

3  In  time-checking  mechanism,  the  combi- 
nation of  a  rotary  disk  carrying  suitably- 

formed  receptacles,  means  for  rotating  the 
same,  electro-magnets  with  hinged  armatures  65 
operating  in  connection  with  projections 
formed  on  said  rotary  disk  for  governing  or 
controlling  its  said  rotary  motions,  and  a 
timepiece  or  clock  for  completing  the  circuit 
of  said  electro-magnets  at  prearranged  times,  70 
substantially  as  specified. 

CHARLES  JAMES  GARNETT. 
ALFRED  MOORE. 

Witnesses: 
John  Whitehead, 
Harry  Ellison. 
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United  States  Patent  Office. 

JACOIJ  GANSS,  OF  BROOKLYN,  NEW  YORlC 

TIME- STAMP. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  486,458,  dated  November  22,  1892. 

Application  Sled  June  27, 1889.    Serial  No.  315,794.    Qfo  raoicl.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jacob  Ganss,  a  citi- 

zen of  the  United  States,  and  a  resident  of  the 
city  of  Brooklyn,  county  of  Kings,  and  State 

5  of  New  York,  have  invented  certain  new 
and  useful  Improvements,  in  Time-Stamps, so 
called,  of  which  the  following  is  a  specifica- 
tion. 

The  object  of  my  invention  is  to  simplify 
io  the  mechanism  of  time-stamps  and  to  provide 

movements  and  arrangements  of  the  parts 
whereby  greater  compactness,  accuracy,  regu- 

larity, durability,  and  economy  .may,  be  se- 
cured.    I  attain  these  objects  by  the  use  of  the 

15  mechanism  hereinafter  described,  reference 

being  had  to  the  accompanj'ing  drawings,  in 
which — 

Figure  1  isa  front  elevation  of  a  time-stamp 
containing   mj'  improvements.     Fig.  2   is  a 

20  horizontal  section  upon  plane  of  line  w  v, 
Fig.  G,  the  iuking-ribbou  being  broken  away. 
Fig.  3  is  a  plan  of  the  parts  within  the  casing. 
Fig.  4  is  a  central  vertical  section  showing 
certain  parts  in  elevation.     Fig.  5  is  a  plan 

25  view  of  modified  arrangement  of  the  printings 
types.  Fig.  U  is  a  side  elevation,  one  of  the 
side  plates  being  broken  away.  Fig.  7  is  a 
detail  view  of  parts  connected  with  index 
designating  day  of  the  week.     Fig  8-  is  a  de- 

30  tail  view  of  portion  of  mechanism  for  chang- 
ing hour-printing  wheel.  Fig.  9  is  a  front 

elevation  of  the  interior  supporting-frame, 
&c,  outer  casing  being  removed.  Fig.  10  is  a 
rear  elevation  »f  Fig.  9.     Fig.  11  is  a  detail 

35  view  of  the  canceling  or  descriptive  priuting- 
wheel  and  its  index  and  intermediate  connec- 

tions. Fig.  12  isa  detail  of  minute-printing 
wheel  and  actuating  mechanism.  Fig.  13  is 
a  detail  of  my  movable  box-plate  carrying 

40  shaft  of  printing-wheels.  Fig.  14  is  an  eleva- 
tion of  back  side  of  front  plate.  Fig.  15  is  a 

side  elevation:  of  interior,  supporting-frame 
removed  from  the  casing.  Fig.  16  is  a  detail 
of  index  and  wheel  and  connections  for  print- 

45  ing  and  indicating  day  of  month.  Fig.  17  is 
a  detailfront  view  of  mechanism  for  printing 
day  or  month.  Fig.  18  is  a  rear  viewof  Fig. 
17.  Fig.  19  is  an:  edge  view  of  hour-printing 
wheel,  illustrating  numbering  hours  from  "  1 " 

50  to  "24,"  consecutively.  Fig.  2.0  is  a  detail  view, 
on  a  larger  scale  in  section,  of  certain. of  the 

parts  shown  at  the  left  in  Fig. 4 — to  wit.,  i*  &  I 

i6 — and  of  the  parts  by  means' of  which  ihey are  driven. 

A  is  a  base  supporting  the  mechanism,  aim  53 
a  a'  a2  a3  a4  are  casing-plates. 

C  is  a  standard  supporting  an  ordinary  ver- 
tical spring-plunger  D, connected,  preferably, 

by  ball-and-socket  joints  e  with  ax  platen  E.'" 
G  is  an  ordinary  inking-ribbon  .^iterposed  60 

between  type-bed  F  and  the  platen  E,  wound 

upon  spindles  G'  G2,  passing  through  ribbon- 
"boxes  Gz  G4,  all  these  parts  being  operated  in 
the  usual  man  net'. 
An  ordinary  clock-movement  II(non-essen-  ( 

'Hal  parts  being  omitted  in  the  drawings)  reg- 
ulates the  mechanism,  the  motive  power  be- 

ing furnished  by  springs  in  the  usual  manner; 
but  anyother convenient  motive  power  might 
be  employed.  70 

h2  is  the  main  shaft  of'  the  clockwork  and 
is  coupled  to  one  end  of  the  driving-shaft  I 
by  my  improved  coupling,  which  consists,  es- 

sentially, in  providingoneshaft  with  radially- 

projecting  pins  h5  hs  and  the  other  with  bi£nr-  75 
eated  armsj2  i*t  between  each  of  which  one  of 
the  radial  pins  project,  and,  if  preferred,  as 
shown  iu  the  drawings,  a  bifurcated  end  piece 

hs  may  be  attached  to  one  shaft,  between  the 
arms'  of.  which  is  pivoted  a  disk  or  ring  h\  80 
upon  which  may  be  carried  the  said  pins  h5 
h\  Any  other  form  of  coupling  adapted  to 
yield  in  any  direction  might  be  used. 

J  is  a  crown-wheel  sleeved  upon  shaft  I  and 
connected  therewith  by  a  spring  i\  A  pin  f  85 
on  wheel  J  is  normally  held  in  engagement 

against ,a  radial  arm  t^on  shaft  I  by  pressure 
of  said  spring'  i5.  Should  the  rotation  of 
wheel  J  be  arrested  shaft  I  will  thus  continue 

to  revolve,  and  on  release  of  wheel  J  sprftigt3  ya 
will  return  it  to  normal  position  relative  to  the 
shaft, 

Wheel  J  ki!  seventy  teeth  engaging  with 
pinion  k,  having  fourteen  teeth  on  lower  end 
of  shaft  K,  suitably  supported,  on.  upper  95 

end  of  which  is  pinion  fc2,  havingtwelve  teeth 
meshing  with  sixty  teeth  upon  periphery  of 

minute  dial -wheel  K2,  bearing  types  indicat- 
ing the  sixty  minutes,  which is  thus  caused  to 

rotate  once  in  each  hour  simultaneously  with  100 
driving-shaft  I.  K2  and  its  connections  are 
shown  separated  from  the  rest  of  the  appa- 

ratus in  Fig.  12  of  thedrawings.  Dial-wheel 

Ka;is  supported'  and  re  vol  yes  upon  the  top 
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plate  a4,  and  is  centralized  against  lateral  dis- 
placement by  open  circular  shoulder  or.  box 

m-?  around  which  it  rotates. 
To  the  outer  end  of  the  driving-shaft  I  is 

5  mounted  the  minute  hand  v'.    Sleeved  thereon 
in  the  usual  manner  are  the  hour-hand  iA  and 
the  calendar-index  iG,  all  acting  in  conjunc- 

tion with  the  dial  v  on  front  plate  a. 

Hour-hand  is  mounted  upon  sleeve?'8,  which 
io  4s  rotated  upon  the  shaft  I  by  pinion  i9,  rigidly 

attached  upon  latter  and  acting  through  in- 
termediate gear  and  pinion  iu  i11  upon  gear- 

teeth  i12,  upon  said  minute-hand  sleeve.  Day- 
index  i6  is  fixed  to  outer  end  of  sleeve  N, 

•5  which  in  turnsurroundssleevei8and  is  moved 
once  in  twenty-fusr  hours  by  engagement  of 
its  spur-wheel  n  with  pinion  n'  on  forward 
end  of  counter-shaft  N',  on  rear  of  which  is 
pinion  n2,  actuated  by  day-printing  wheel  N3, 

2C  the  teeth  of  the  pinion  N3  being  so  arranged 
that  pinion  n2  is  advanced  a  siugle  tooth  for 
each  movement  of  the  day-printing  wheel. 

By  a  disk  O,  attached  to  shaft  I,  are  carried 

tjwo  lateral  projections  o  o' .     Projection  0  at 
25  each  rotation  of  shaft  I  engages  with  one  of 

the  twenty -four  ratchet-teeth  upon  an  inter- 
mediate wheel  P.  The  intermediate  wheel  P 

also  carries  a  projecting  pin  p,  which  at  each 
revolution  of  P  moves  index-wheel  P'  one 

$a  tooth*  Thus  P'  being  provided  with  seven, 
teeth,  index  p2,  attached  to  outer  end  of  shaft. 
p',  will  be  moved  forward  once  at  each  revo- 

lution of  P  or  every  twenty-four  revolutions 
of  1,  and  thus  once  in  every  twenty-four  hours, 

35  whereby  said  index  p2  is  caused  to  point  suc- 
cessively to  the  names  of  the  different  days  of 

the  week  on  outer  dial_p3. 
Fig.  7  represents  a  detail  view  of  the  parts 

referred  to  in  the  act  of  changing.     P  P'  are 
40  held  against  disarrangement  by  spring-de- 

tents pi  p5.  The  other  projection  0'  at  each 
revolution  of  disk  O  engages  against  tripping 
lever-arm  Q and  depresses  it  against  the  stress 
of  spring  if',  secured  to  inner  plate  at  r20.     Q 

45  is  attached  to  front  end  of  rock-shaft  Q',  on inner  end  of  which  sliding  pawl  gis  arranged 
to  engage  with  a  tooth  of  motor-wheel  R  at 
each  reciprocation  of  Q'.  Various  pawl  de- 

vices might  be  used;  bat  I  prefer  that  which 
50  is  illustrated  in  the  drawings,  particularly  at 

Fig.  14.  On  arm  q',  which  is  attached  to  the 
inner  end.  of  rock-shaft  Q',  I  mount  a  movable 
piece  q.  The  rock-shaf  t  Q'  and  also  a  pin  se- 

cured to  arm  q'  pass  through  longitudinal  slots 
55  in  this  sliding  piece  or  pawl,  which  thus  lies 

between, the  arm  g'and  the  bracket  in  which 
turns  the  rock -shaft.  The  sliding  pawl  is  pro- 

vided with  an  incliued  or  beveled  edge  q3  and 
is  held  constantly  in  contact  with  the  motor- 

60  wheel  R  by  means  of  a  spring  q2.  At  each  de- 
pression of  the  arm  q',  caused  by  the  tripping- 

lever  Q  actuating  the  rock-shaft  Q',  the  in- 
clined or beveled  edgcg3is  brought  in, to  contact 

with  one  of  the  teeth  of  the  raotor-wlteelR,  and 
65  thus  Vi\r:  sliding  pawl  q  is  caused  toislide back- 

ward the  distance  that  one  of  said  teeth  pro- 
•    ->m  the  said  motor-whecl.and  on  passing 

the  tooth  is  released  from  its  pressure  and  pro- 
jected forward  by  the  spring  (f,  so  as  to  make 

a  firm  engagement  with  the  tooth,  which  it  7c 

then  carries  forward  as  the  arm  q'  moves  up- 
ward on  the  tripping-lever  Q  being  released 

from  the  pressure  of  the  projection-  o  and  re- 
stored to  normal  position  by  the  stress  of  the 

spring  w'.     The  arm  q'  is  also  provided  with  75 
a  rigid  projection  g5,  which  prevents  the  es- 

cape of  more  than  one  tooth  of  the  motor-" wheel  R  at  each  vibration  of  the  tripping-lever 
Q.     It  is  of  course  evident  that  without  de- 

parting from  my  invention  any  equivalent  of  80 

the  spring  q2  might  be  employed— as,  for  in- 
stance, the  position  of  the  parts   might  be 

changed  so  as  to  apply  them  to  the  upper  in- 
stead, of  as  at  present,  to  the  lower  portion  of 

the  motor-wheel  R — whereby  gravity,  instead  85 
of  said  spring  q2,  might  be  employed  to  effect 
the    return  slide  of   the   pawl  into  engage- 

ment with  the  tooth  of  the  said  motor-wheel. 
The  periphery  of  the  motor- wheel  R  is  pro- 

vided with  twenty-fourequidistantjprojecting  90 
teeth,  which  engage  twenty-four  correspond- 

ing nicks  ?i*  in  periphery  of  hour-printing 
wheel  S',  and  which  nicks  in  this  case  are  sit- 

uated between  types  designating  the  twenty- 
four  hours  of  the  day.    The  hour-wheel  S',  95 
is  supported  by  and  turns  freely  upon  shaft 
S,  and  is  th  us  advanced  one  notch  at  each  rev- 

olution of  main-shaft  I,  whereby  the  type  des- 
ignating the  proper  hour  will  be  at  the  right 

time  brought  into  position  for  printing.  ico 
In  the  mechanism  shown  I  have  designated 

the  hours  consecutively  from  "1"  to  "24;"  but it  is  obvious  that  the  conventional  method  of 

indicating  the  hours,  as  of  "a.  m."or  "p.  ra.:" 
might  be  employed,  if  being  only  necessary  105 
to  cut  the  type- faces  accordingly. 

Fig.  8shows  adetail  view  of  the  hour-print- 
ing-wheel mechanism. 

Fig.  18  and  19  illustrate  the  connection  of 
the  motor-wheel  R  with  the  day-printing  iro 
wheel,  and  through  the  latter  with  the  day  in- 

dex in  the  front  of  the  apparatus.  The  motor- 
wheel  R  carries  a  single  tooth  or  projection  r2, 
Fig.  ID,  Upon  its  side  in  line  with  the  day 
wheel  N3.  Projection  r2  engages  with  one  of  115 
the  notches  n4,  Fig.  8,  at  each  revolution  of 
the  motor-wheel  R,  thereby  advancing  wheel 
ws  one  notch  and  bringing  the  type  represent 
ing  a  new  day  of  the  month  into  position  for 
printing-wbeel  N8,  being  also  free  to  rotate  120 
upon  shaft  S.  This  rotation  of  day-wheel  N3 
operates  to  change  the  position  of  pointer  if 
with  relation  to  dial  i7  through  the  gears  nn[ 
n2,  as  will  be  readily  understood. 

The  motor-wheel  Ris  mounted  upon  an  arjm  125 
r3,  Fig.  8,  which  is  by  the  pivot  r8  secured  to 
the  frame-plate  a8*  which  latter  is  "not  shown 
in  the  drawings.  The  arm  r3  is  thus  pro- 

vided with  a  bearing  fixed  to  the  frame-plate, 

while  the  otiher  end,  of  the  arm'  r3  is  free  to  130 
vibrate,  carrying  with  it  the  motor-wheel  R, 
the  extent  of  this  vibration  being  limited  by 

stops  r6  r7,  whioh  are  aho  fixed  to  the  f  rame^ 
plate,  and  which, Jike  the  pivot  r8,  are  in  Fig. 



486,458 

8  shown  in  cross-section,  the  drawings  repre- 
senting the  frame-plate  as  as  being  out  away 

and  removed,  and  it  being  understood  that 
the  stops  r6  r  and  the  pivot  r8  are  not  at- 

5  tached  to  motor-wheel  R.  The  motor-wheel 
R,  thus  mounted-  upon  and  supported  by  the 
vibrating  arm  7*,  is  pressed  into  engagement 
with  the  printiug-wheel •  N3  by  the  spring  r5. 
The  toothed  gear-wheel  n2,  Figs.  18  and  19,  is 

io  similarly  mounted  upon  a  vibrating  arm  n6, 
Fig.  14,  pivoted  at  one  of  its  extremities  to 
the  frame-plate  a8  by  pivot  ?i9.  The  extent 
of  vibration  of  the  arm  «5  is  also  limited  by 
the  stop  n10,  and  the  toothed  gear-wheel  n2  is 

15  pressed  into  engagement  with  the  day-print- 
ing wheel  N3  by  the  spring  n0.-  By  thus 

mounting  the  wheels  upon  movable  bearings 
adapted  toyield  while  the  teeth  are  approach- 

ing, passing  across,  and  leaving  a  line  drawn 
ao  between  the  center  of  such  wheel  and  thecen- 

ter  of  the  wheel  N3,  bearing  notches  n*  in 
which  the  teeth  of  said  wheels  §ngage,  it  is 
possible-  to  greatly  reduce  the  size  of  the 
notches  and  of  the  teeth  as  compared  to  ordi- 

2$  nary  gearing.  The  action  of  the  wheels  is 
also  eased.  The  wheels  \aro  substantially 
locked  between  movements,  the  teeth  bearing 
upon  the  notches  substantially  only  while 
crossing  the  line  between  the  centers  of  the 

30  toothed  wheels  and  the  wheels3,  and  the. 
printing-wheel  N3  is  caused  to  spring  forward ' 
periodically  in  its  rotation  during  the  brief 
period  in  which  the  center  line  is  crossed  by 
the  teeth,  as  aforesaid.    Thus  the  printing- 

35  wheel  rotates  step  by  step,  and  each  type  is  in 
turn  brought  by  a  quick  forward  movement 
into  the  required  position  for  printing  where 
it  remains  until  the  next  movement  occurs. 
The  notches  w4  of  the  wheel  N3,  as  well  as 

40  the  similar  notches  of  the  wheel  R,  are  of  less 
depth  than  the  teeth  r  of  the  wheel  R,  and  then 
the  teeth  of  the  wheel  n2,  whereby  the  periph- 

eries of  the  wheels  R  and  n2  are  kept  from 
actual  contact  with  the  peripheral  printing- 
's types.  It  is  thus  possible  to  reduce  the  size  of 
printing-wheolsto  that  absolutely  required  by 
the  printing  oh arauters  and  their  proper  in- 

tervals of  eep«.rativ,u,  whereas  in  former  sys- 
tems of  gearn^,  wheels  together  the  space  re- 

50  quired  for  the  notches  necessarily  consumed 
about  half  of  the  peripheral  surface,  which 
by  my  method  is  available  for  the  types.  It  is 
also  noticeable  that  my  method  dispenses  with 
intermediate  chains  of  gearing,  and  my  ap- 

55  paratus  is  rendered  more  durable,  less  liable 
to, derangement,  and  much  smaller  and  more 
compact. 

Shaft  S,  rotating  in  bearings  in  the  two 
frame-plates  a8  a9,  as  well  as  in  the  front  plate 

60  a,  through  which  it  extends,  supports  the 
hour-wh^l  S'  and  the  day-wheel  N3,  which 
are  loos  j  a;_d  rotate  thereon,  and  the  month- 
~  •^ciR'.rixed  thereto  and  rotating  therewith, and  is  provided  with  a  knob  s  to  facilitate  ro- 

65  tation  from  exterior.  On  shaft  Sia.  secured 
month-index  disk  S2,  carrying  names  of  the 
months  in  position  and  order  arranged  to  coin- 

cide wilhthecorresponding  types  on  periphery 
of  month-printingwheelR'.  Through  a  slot  a12 in  front  plate  a  (see  Figs.  1  and  4)  a  portion  70 
of  disk  S2  is  exposed,  thus  providing  index  of 
position  of  month-printing  wheel.  R'  and  Sa 
may  be  steadied  against  accidental  move- 

ment in  any  convenient. manner— as,  for  in- 
stance, by  a  spring  mounted  oh  frame-plate  75 

a8,  and  so  placed  that  the  free  end  shall  press 
against  the  sprocket-wheel  s'  on  shaft  S. 

Printing-wheel  T  is  supported  upon  shaft  t, 
projecting  from  frame-plate  a9.    Its  periph- 

ery may  be  provided  with  types  to  print  any  80 
desired  word,  such  as  "paid"  "filed."    It  is 
connected  with  small  pinion  t',  meshing  with 
intermediate  spur-wheel  V  and  engaging  with 
pinion  t3  upon  end  of  shaft  &,  to  outer  end  of 
which  pointer  i\  Fig.  11,  is  attached,  so  ad-  85 
justed  relatively  to  the  said  types  that  when 
turned  into  coincidence  with  one  of  the  words 
upon  outer  dial  f  that  word  will  be  presented 
in  position  for  printing  upon  T.    Spring-de- 

tent ia,  bearing  on  pinion  t,  prevents  acci-  90 dental  .movement  of  wheel  T  and  connections. 
The  year-wheel  U  is  also  mounted  independ- 

ently upon  stud  ̂ projecting  from  frame- 
plate  a8,  is  held  against  accidental  displace- 

ment by  a  spring-detent  u',  has  no  con  nection  95 with  the  remaining  mechanism,  and  is  turned 
by  hand  when  necessary  to  change  the  year. 

To  facilitate  withdrawal  of  printing-wheels, 
it  is  preferable  to  make  removable  sections  a10 
a11  a13,  sliding  in  grooves  v  v  in  frame-plates  a8  100 
a9  and  front  plate  a,  as  shown  in  Figs.  1,  10, 
and  13.  It  is  also  preferable,  to  diminish 

strain  and  jar,,  that  "these  sliding  sections should  be  supported  upon  springs  V  V. 
The  operation  of  the  mechanism  will  be  105 

readily  understood  from  theforegoingdescrip- 
tion. 

The  various  printing-surfaces  are  prelimi- 
narily arranged  in  the  required  position  by 

suitably  turning  their  aforesaid  respectively-  1 10 
connected  indexes,  pointers,  handles,  &c,  all 
from  the  exterior  of  the  casing.  Motive 
power  is  then  applied  to  turn  the  shaft  I  once 
ineachhour.  Thehour, minute, andday print- 

ing dials  may  then  be  automatically  rotated  115 
by  the  mechanism  aud  in  the  manner  de- 

scribed, so  as  to  print  a  correct  record  of  the 
time.  At  the  commencement  of  each  year 
and  month  the  corresponding  printing-dials 
must  be  set  in  the  required  position  by  hand.  1 20 
The  minute  and  fraction  of  a  minute  is  indi- 

cated in  the  print  by  the  relation  of  the  min- 
ute-types on  rotating  dial  K2  relatively  to 

fixed  index  W.  If  preferred,  the  printing- 
platen  may  be  cut  away  or  diminished  in  125 
size,  so  as  to  cover  and  accordingly  print  only 
a  few  of  the  minute-type  marks  in  the  vicin- 

ity of  the  index-pointer. 
The  following  advantages  result  from  the 

use  of  the  mechanism  described.  The  move-  130 
mentsof  the  printing-wheels  and  of  their  cor- 

responding exterior  indexes  being  synchro- 
nous, the  matter  to  be  printed  may  be  readily 

determined.    Again,  danger  of  injury  to  the 
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apparatus  from  jar  is  diminished  by  flexible 
coupling  between  shafts  and  also  by  spring- 
cushioning:.  Again,  the  combination  of  hori- 

zontally-rotating printing-dial  with  vertical 
5  rotating  peripherally-typed  printing-wheels, 

projecting  so  as  to  print  within  said  dial,  per- 
mits independent  trains  of  gearing  to  pro- 

duce required  movements  without'interfer^ enee  and  compacts  the  types  and  facilitates 
io  their  automatic  change.  Again,  by  the  use 

of  the  mechanism  described,  an  independent 
train  of  gearing  for  each  vertical  peripher- 

ally-typed printing-wheel  is  dispensed  with. 
The  type-wheels  are  independently  supported 

15  directly  upon  an  axis  around  which  they 
freely  revolve.  The  wheels  are  independently 
actuated,  and  sleeving  of  them  over  each  other 
or  other  connections  between  them  are  dis- 

pensed with.    Again,  the  movement  of  the 
20  minute  dial  is  continuous,  and  the  apparatus 

therefore  accurately  prints  fractions  of  a  min- 
ute. On  the  other  hand,  the  remaining  type- 

wheels  move  intermittently  only  at  proper 
periods  and  intermediately  present  constantly 

25  without  motion  the  required  type  for  print- 
ing- 

Some  of  the  advantages  incident  to 'the  pe- 
culiar method  of  engaging  tho  motor-wheel 

with  the  vertical  type-printing  wheels  have 
30  already  been  described;  but  the  engagement 

of  the  teeth  of  the  motor-wheel  in  the  notches 
of  the  printing-wheel  by  means  of  spring- 
pressure  is  also  particularly  advantageous, 
in  that  by  properly  spacing  the  said  teeth  and 

35  notches  relative  to  the  printed  matter,  as  will 
be  readily  understood,  the  printing- wheel  is 
prevented  from  resting  in  any  position  except 
one  in  which  the  types  thereon  shall  be  flatly 
and  squarely  presented  to  the  platen.     A  ro- 

40  tary  impulse  haviug  been  imparted  to  the 
printing-wheel  through  the  motor-wheel,  the 
movement,  will  continue  until  the  particular 
tooth  on  the  motor-wheel,which  for  the  time  be- 

ing produces  the  rotation  of  the  type-wheel,  has 
45  passed  the  center-line  between  the  two  wheels 

and  has  come  to  rest  upon  the  other  side  of 
such  line.  Again,  the  special  pawl  and  sliding 
click  mechanism  described  provides  engage- 

ment with  the  teeth  of  the  motor-wheel,  which, 
50  while  readily  yielding  and  passing  over  the 

teeth  when  moved  in  one  direction,  when 
moved  in  the  opposite  direction  presentsanen- 
tirely  rigid  engaging  surface  bearing  against 
and  to  actuate  the  teeth  on  the  motor-wheel. 

55  Again,  the  vertical  printing-wheels,  being  in- 
dependently supported  on  their  shaft,  admit 

of  movement  backward  and  forward  to  a  lim- 
ited extent  without  derangement  of  the  other 

portionsof  the  mechanism, and  thus,  together 
60  with  the  remainder  of  the  mechanism,  are 

further  insured  against  injury  from  the  jar 
caused  by  the  descent  of  the  platen  in  print- 

ing. Again,  the  special  form  of  joint  or  en- 
gagement device  used  between  the  two  main 

65  shafts,  while  of  unusually  simple  construction 
and  affording  a  close-and  perfect  union,  ad- 

mits of  displacement  to  a  very  considerable 
extent  without  loss  of  union  or  contact. 
What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is  the  following,  viz:  70 
1.  In  a  time -stamp,  a  type -bearing  ring- 

shaped  printing-dial  rotating  in  one  plane  and 
in  combination  with  such  dial  and  projecting 
within  the  same,  and  a. peripherally-typed, 
wheel  rotating  in  another  plane  substantially  75 
at  right  angles  to  the  first,  substantially  as  and 
for  the  purpose  described. 

2.  The  annular  rotatable  dinl  K2  and  the 
stationary  central  circular    box  to,  formed 
with  an  aperture  for  the  exposure  of  the  pe-  80 
ripheries  of  the  printing-wheels  underneath, 
in  combination  with  said  peripheral-printing 
wheels,  substantially  as  aud  for  the  purpose 
described. 

3.  The  combination  of  the  peripherally-  85 
typed  wheel  N3,  rotating  printing-dial  wheel 
.K2,  teeth  upon  said  dial -wheel,  stationary 
central  box-bearing  m,  having  aperture  for 
the  exposure  of  said  peripherally-typed  wheel, 
pinion  k2, meshing  with  teeth  of  K2,  pinion  k,  90 
and  crown-  wheelJ,  attached  to  driving-shaft  I, 
substantially  in  the  manner  and  for  the  pur- 

pose specified. 
4.  The  combination  of  a  geared  .rotating 

printing -dial  wheel  K2,  a  stationary  central  95 
box-bearing  m,  having  aperture  for  the  ex- 

posure of  peripherally-typed  wheels  under- 
neath, pinion  k\  meshing  with  gears  of  K2, 

shaft  K,  pinion  k,  sleeved  crown-wheel  J,  pro- 
jections i3  j',  spring  i5,  and  shaft  I,  substan-  100 

tially  in  the  manner  and  for  the.  purpose  speci- fied. 

5.  In  a  time- stamp  substantially  sucn  as 
described,  a  rotatory  printing-wheel,  the  pe- 

riphery of  which  is  provided  with  printing-  105 
types  and  with  intervening  notches,  in  com- 

bination with  a  rotating  toothed  actuating- 
wheel  mounted  upon  a  yielding  support,  sub 
stantially  a,s  and  for  the  purpose  described.       > 

6.  In  a  time-stamp  substantially  such  as  no 
described,  a  rotatory  printing-wheel  having 
its  periphery  provided  with  printing -types 
and  intervening  notches,  in  combination  with 
a  correspondingly-toothed  rotating  actuating- 
wheel  having  a  yielding  bearing  and  main-  115 
tained  in  operative  contact  with  said  print- 

ing-wheel by  spring-pressure,  substantial fy-in 
the  manner  and  for  the  purpose  described. 

7.  In  a  time-stamp  substantially  such  as 
described,  a  roMtory  printing-wheel  having  1:20 
its  periphery  provided  with  printing-types  and 
interveningsmail  and  Shallow  notches,  in  cdm- 
bination  with  a  rotating  actuating-wheel  hav- 

ing yielding  bearing  and  provided  with  teeth 
corresponding  to  said  notches  and  maintained,  1.25 
in  operative  contact  with  said  printing-wheel 
by  spring-pressure,  substantially  as  and  fop 
the  purpose  described 

8.  The^oombination  of  the  driving-shaft  J, 
disk  O,  projection  0',  tripptag-lever  Q,  spring  130 
w't  rock-3haft  Q/,  plate  q\  and  sliding  pawl 
q  with  the  actuating-wheel  R  and  printiag- 
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wheel  R',  substantially  as  and  for  the  purpose described. 

9.  The  combination  of  the  driving-shaft  I, 
disk  O,  projection  o',  tripping-lever  Q,  spring 

5  w',  rock-shaft  Q',  and  sliding  pawl  q  with  the 
actuating-disk  R,  provided  with  a  tooth  )3, 
and  the  printing-wheel  Na,  substantially  as 
and  for  the  purpose  described. 

10.  In  a  time-stamp,  the  combination  of  a 
to  rotatory  peripherally-typed  printing-wheel,  a 

rotating  actuating  -  wheel  R,  .-ock- shaft  Q', 
tripping-lever  Q^arm  q',  spring  iv',  sliding 
pawl  q,  spring  g2,  and  rigid  projection  g5,  sub- 

stantially as  and  for  the  purpose  described. 
15  11.  In  a  time-stamp,  the  combination  of  a 

rotatory  peripherally-typed  printing-wheel,  a 
rotating  actuating-wheel  R,  rock  -  shaft  Q', 
spring  u>',  tripping-lever  Q,  arm  q',  and  slid- 

ing pawl  q,  and  spring  q2,  substantially  as 
20  and  for  the  purpose  described. 

12.  In  a  time-stamp,  the  combination,  of  a 
rotatory  peripherally-typed  printing-wheel, 
rock-shaft  Q',  arm  q', slotted  and  slidingclick 
q,  having  beveled  edge,  spring  q2,  and  motor- 

25  wheel  R,  the  latter  having  teeth  operating 
upon  said  bevel  to  slide  backward  said  click 
and  engage  therewith  alternately  according 

to  the  movement  of  the  rock-shaft,  substan- 
tially as  and  for  the  purpose  described. 

13.  The  combination  of  rotating  motor-  30 
wheel  R,  having  tooth  r2  and  rotating  upon 
movable  bearingcarried  by  oscillatingbracket 

r,  with  spring  r',  stud  r",  and  rotatory  periph- 
erally-typed printing-wheel  Xs,  provided  with 

notches  ?*4,  substantially  as  and  for  the  pur-  35 
pose  described. 

11.  In  a  time-stamp,  the  combination  of  ro- 
tatory notched  printing-wheel  X3,  with  rotat- 

ing motor-wheel  R,  carrying  actuating-tooth 
?-2,  movable  supporter  r3,  and  spring  r5,  sub-  40 
stantially  as  and  for  the  purpose  described. 

15.  In  a  time-stamp,  the  combination  of  a 
rotatory  printing-wheel,  provided  with  notch- 

es, with  a  rotatory  actuating-wheel,  provided 
with  teeth  engaging  in  said  notches,  one  of  45 
said  wheels  being  mounted  upon  a  movable 
stud  or  bearing  and  held  in  operative  posi- 

tion relative  to  the  other  wheel  by  means  of 
spring-pressure,  substantially  as  and  for  the 
purpose  described. JACOB  GANSS. 

Witnesses: 
G.  T.  MlATT, 
D.  W.  Gardner. 
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It  is  hereby  certified  that  in  Letters  Patent  No.  486,458,  granted  November  22, 1892, 

npon  the  application  of  Jacob  Ganss,  of  Brooklyn,  New  York,  for  an  improvement  in 

"Time-Stamps,"  an  error  appears  in  the  printed  specification  requiring  correction  a;> 

follows:  In  line  74,  page  4,  the  word  "and"  should  be  stricken  out;  and  that  the 
Letters  Patent  should  be  read  with  this  correction  therein  that  the  same  may  conform 

to  the  record  of  the  case  in  the  Pateut  Office. 

Signed,  countersigned,  and  sealed  this  17th  day  of  .January,  A.  D.  1893. 

{seat,.]  GYRUS  RUSSEY, 
JLssistaat  Secretary  of  the  Interior. 

Countersigned : 
W.  E.  Simonds, 

Commissioner  of  Patents. 
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To  all  whom  it  may  concern,: 
Be  it  known  that  we,  Benjamin  Haas,  Jr., 

and  Gustave  Trotjve,  citizens  of  the  Repub- 
lic of  France,  residing  in  the  city  of  Paris,  in 

5  thesaid  Republic,  have  invented  certain  new 
and  useful  Means  for  Illuminating  the  Dials 
of  Timepieces,  (for  which  we  have  obtained  a 
patent  in  France,  No.  217,013,  dated  Septem- 

ber 17,  1891,)  of  which  the  following  is  a  full, 
io  clear,  and  exact  specification,  inference  being 

had  to  the  accompanying  drawings,  making 
part  of  the  same. 

The  object  of  the  said  invention  is  to  pro- 
vide a  watch,  clock,  or  other  timekeeper  with 

15  a  movable  device  whereby  at  will  on  the  clos- 
ing of  an  electric  circuit  the  face  or  dial  of 

thesaid  timepiece  will  be  illuminated  to  show 
the  time  of  night,  the  battery  which  generates 
the  electricity  being  inclosed  in  a  case,  which 

20  serves  as  a  support  for  the  said  timepiece  or 
is  attached  thereto  and  removable  therefrom. 

To  this  end  the  said  invention  consists  in  the 

construction  and  combination  of  parts  herein- 
after more  particularly  set  forth  and  claimed. 

25  In  the  accompanying  drawings,  Figure  1 
represents  a  front  elevation  of  a  watch-sup- 

porting casing,  the  watch,  and  the  external 
part  of  the  electrical  devices  embodying  our 
invention.     Fig.  2  represents  a  plan  view  of 

30  the  said  casing  and  inclosed  devices,  the  cas- 
ing-cover and  watch  being  removed.  Figs.  3 

and  3a  represent  detail  views  of  the  electric 
lamp  and  lamp-supports,  partly  in  elevation 
and  partly  in  section,  taken  at  right  angles  to 

35  each  other.  Fig.  4  represents  a  detail  view  of 
the  watch  used  therewith. 

The  battery,  consisting  of  cells  b  b'  &2,  but 
for  which  a  single  cell  or  any  convenient  num- 

ber of  cells  may  be  substituted,  is  inclosed 
40  within  a  casing  a,  of  any  convenient  size,  ma- 

terial, or  form.  On  this  casing,  as  shown  in 
Fig.  1,  a  watch  m  of  any  desired  kind  is 
mounted.  An  electric  lamp  I  when  turned 
into  position  before  the  dial  of  this  watch  and 

45  lighted,  illuminates  the  said  dial  for  the  pur- 
pose stated,  and  is  provided  with  a  small  re- 

flector g  to  intensify  its  light.  The  said  lamp 
and  reflector  are  supported  by  a  tubular  arm 
e,  having  its  lower  end  shaped  into  a  nearly- 

50  hemispherical  shell  g',  resembling  the  said  re- 
flector and  having  a  rigid  pivot-stud  d,  inte- 

70 

75 

gral  with  the  said  arm,  extending  horizontally 
from  the  center  of  the  said  shell.  The  fila- 

ment or  incandescent  wire/ of  thesaid  lamp 

is  connected  to  wires/'/2,  which  are  extended  55 
downward,  with  insulating-coatings  z  z'  side 
by  side  within  the  said  tubular  support,  the 

wire/'  being  connected  at  its  lower  end  to 
the  shell  g'  and  the  wire/2  to  a  curved  insu- 

lated spring-plate/3,  which  is  continually  in  60 
yielding  contact  with  a  plate  h,  fixed  to  the 

casing  a.  From  this  plate  h  a  wire  k'  extends 
to  one  of  the  poles  k  of  the  battery.  From 

the  pivot-stud  d  a  wired' extends  to  the  inner 
end  of  a  conducting  tube  or  rod  cP,  fixed  in  65 
the  said  casing.  A  second  and  similar  rod  or 
tube  c2  is  fixed  in  the  said  casing  in  proxim- 

ity to  the  above-mentioned  one  and  connected 
in  like  manner  by  a  wire  c'  to  the  other  pole 
c  of  the  said  battery.  From  these  tubes  or 
rods  c2  d~  wires  n  n',  suitably  wrapped,  ex- 

tend outward  into  a  hanging  knob  p,  provided 

with  a  push-rod  p',  operated  after  the  mauner 
of  the  ordinary  push-button  to  close  the  cir- 

cuit by  pressure.  AVhen  thus  closed,  the  cir- 
cuit is  from  pole  k,  through  wire  k',  to  fixed 

plate  h,  thence  through  plate/3,  wire/2,  fil- 
ament/, wire  /',  shell  g\  pivot  d,  wire  d',  tube 

d2,  wires  n'  n,  tube  c2,  and  wire  c'  to  the  other 
pole  c  of  the  battery.  The  pivot-stud  or  axis  80 
d  is  mounted  in  the  casing  a  and  allows  the 
tubular  support  e  to  be  freely  turned  up  so 

as  to  present  the  lamp  I  in  front  of  the  watch- 
dial  or  turned  down  into  the  position  shown 
in  dotted  lines  in  Fig.  1.  The  yielding  yet  85 

resilient  character  of  the  plate/2  maintains 
the  electrical  connection  at  this  point  what- 

ever the  position  of  the  lamp  and  its  support. 
When  the  operator  desires  to  know  the  time, 
he  turns  up  the  lamp  into  position  before  the  90 

watch  and  presses  the  push-rodp'.  Afterward 
he  relaxes  this  pressure  and  turns  the  lamp 
down  to  its  former  position.  It  is  then  out  of 
use  and  out  of  the  way.  A  stop  x  is  provided 
on  the  front  of  the  said  case  to  prevent  the  95 
said  tubular  support  and  lamp  from  being 
turned  down  too  low.  The  watch  m  is  pref- 

erably held  in  a  recessed  seat  or  watch-holder 
a',  formed  on  the  top  of  the  cover  of  the  cas- 

ing a.  Of  course  a  clock  or  other  timepiece  10: 
may  be  substituted. 

Having  thus  fully  set  forth  our  invention, 
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what  we  claim  as  new,  and  desire  to  secure  by 
Letters  Patent,  is — 

A  timepiece  provided  with  a  supporting-cas- 
ing and  an  electric  battery  inclosed  in  the  said 

5  casing,  in  combination  with  an  electric  lamp 
operated  by  the  said  battery,  a  pivoted  tubu- 

lar supporting-arm  e  for  said  lamp,  having 
a  shell  g'  formed  at  its  lower  end  and  pro- 

vided with  a  pivot-stud  d,  a  fixed  contact- 
10  plate  h,  electric  conductors  making  connec- 

tion through  the  said  lamp  respectively  to  the 

said  shell  and  pivot-stud  and  to  the  said  plate, 
and  additional  conductors  extending  from 
said  plate  and  said  stud  to  the  poles  of  the 
battery,  substantially  as  set  forth.  15 

In  witness  whereof  we  have  hereunto  set 
our  hands  in  presence  of  two  witnesses. 

BENJAMIN  HAAS,  Jr. 
GUSTAVE  TROUVE. 

Witnesses: 
A.  Hubam, 

George  Laurent. 
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EDWIN  SANFORD  PHELPS,  OF  LEAVENWORTH,  KANSAS. 

TIME-LOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  486,603,  dated  November  22, 1892. 

Application  filed  June  2, 1892,    Serial  No.  435,254.    (No  model,) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwin  Sanford 

Phelps,  a  citizen  of  the  United  States,  resid- 
ing at  Leavenworth,  in  the  county  of  Leaven- 

5  worth  and  State  of  Kansas,  have  invented  cer- 
tain new  and  useful  Improvements  in  Time- 

Locks;  and  I  do  declare  the  followiug  to  be 
a  full,  clear,  and  exact  description  of  the  in- 

vention, such  as  will  enable  others  skilled  in 
ro  the  art  to  which  it  appertains  to  make  and 

use  the  same,  reference  being  had  to  the  ac- 
companying drawings,  and  to  the  letters  of 

reference  marked  thereon,  which  form  apart 
of  this  specification. 

15  This  invention  relates  to  improvements  in 
time-locks  such  as  are  applied  to  doors  of 
stores,  offices,  banks,  safes,  &c;  and  it  has  for 
its  object  the  construction  of  such  a  device 
whereby  the  door  with  which  it  is  used  can  be 

20  locked  in  such  a  manner  that  only  during  a 
certain  predetermined  time  it  can  be  unlocked 
by  a  certain  key  intrusted  to  a  subordinate, 
for  instance,  and  which  at  the  same  time  can 
be  unlocked  by  a  different  key  carried  by  the 

25  principal  at  any  time. 
The  invention  has,  further,  for  its  object  the 

pi'ovision  of  a  time  mechanism  that  can  be  ap- 
plied to  any  lock  provided  with  tumblers  or 

dogsto  guard  the  key-hub,  whereby  the  above- 
30  named  objects  may  be  secured,  and  also  the 

provision  of  such  a  mechanism  that  is  of  sim- 
ple construction  and  application  and  which 

is  efficient  in  its  purpose. 
The  invention  also  has  for  its  object  the  pro- 

35  vision  of  a  means  whereby  it  can  be  ascer- 
tained at  what  time  or  times  the  door  may 

have  been  unlocked  from  the  exterior. 
The  invention  consists  in  the  novel  con- 

struction, combination,  and  arrangement  of 

40  parts,  such  as  will  be  hereinafter  fully  de- 
scribed, pointed  out  in  the  appended  claims, 

and  illustrated  in  the  accompanying  draw- 
ings. 

In  the  accompanying  drawings,  in  which 
45  similar  letters  of  reference  designate  corre- 

sponding parts,  Figure  1  is  a  front  elevation 
of  a  locking  mechanism  embodying  the  in- 

vention, the  front  of  the  casing  being  re- 
moved-    Fig.  2   is   a   side   elevation  of   the 

50  same,  the  side  piece  of  the  casing  being  re- 
moved.   Fig.  3  is  an  enlarged   detail  view 

showing  a  cross-section  on  the  line  3  3  of  Fig. 
1.  Fig.  4  is  a  similar  view  showing  a  plan 
view  of  the  casing  for  the  outer  key-hub  and 
its  adjunctive  parts.  Fig.  5  is  a  similar  view  55 
showing  a  rear  elevation  of  the  casing  carry- 

ing the  outer  key-hubandseveralof  the  parts 
connected  therewith.  Fig.  6  is  a  detail  view 
showing  one  of  the  movable  tumblers  carried 
by  the  outer  key-hub  casing.  Fiff.  7  is  a  detail  60 
view  showing  a  front  elevation,  illustrating  the 
twodials,  the  outer  of  which  is  partly  broken 
away,  and  the  lock  proper,  the  casing  of  the 
latter  being  removed.  Fig.  8  is  an  enlarged 
detail  view  showing  a  section  on  the  line  8  8  65 
of  Fig.  7.  Fig.  9  is  a  detail  view  showing  a 
section  taken  through  the  line  9  9  of  Fig.  8, 

and  Fig.  10  is  a  detail  perspective  view  show- 
ing one  of  the  extension-arms. 

Referring  to  the  drawings,  A  designates  the  70 
door;  B,  the  main  casing,  which  carries  the 
several  different  parts  of  the  lock;  C,  the  lock 
proper,  and  D  the  clock  mechanism. 

E  designates  the  escutcheon  secured  to  the 
outer  face  of  the  door  and  has  secured  to  its  75 
back  the  casing  F,  which  carries  the  key-hub, 
through  which  the  bolt  of  the  lock  proper  can 
be  operated  from  the  outer  side  of  the  door. 

The  lock  C  is  secured  to  the  part  of  the  main 
casing  B,  and  it  consists,  primarily,  of  a  bolt  80 
c,  suitably  recessed  on  its  inner  side  for  the 

reception  of  the  dog  c',  which   has  a  rack  c2 
formed  on  its  upper  edge.     The  latter  nor- 

mally extends  above  the  surrounding  casing. 

The  key-hub  c3  is  seated  in  a  socket  c4  and  is  35 
provided  with  usual  tumblers  and  the  arms 
c5  and  cn.     By  means  of  the  said  arms  the  hub 
will  when  rotated  move  the  bolt  c  and  depress 

the  dog  c'  during  such  movement.     The  dog 
being  held  normally  b}7  the  arm  c5  in  engage-  90 
ment  with  the  lantern-gear  hs,  the  bolt  can  be 
moved  until  the  dog  is  released  of  such  en- 

gagement, which  is  accomplished  bjr  its  de- 
pression by  the  said  arm.     By  means  of  the 

hub  c3  the  lock  cau  be  operated  at  any  time  95 
from  the  interior. 

The  main  plate  of  the  casing  B  is  perfo- 
rated at  li,  immediately  above  the  lock  C,  and 

has  secured  thereto  so  that  it  will  register 
with  the  said  opening  the  sleeve  II,  in  which  rco 

is  journaled  the  spindle  h',  provided  with  a 
suitable  provision  against  longitudinal  move- 
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ment,  but  which  will  not  interfere  with  its 
free  rotation.  To  the  front  end  of  this  spin- 

dle the  lantern-gear  h5  is  attached  and  which 
meshes  with  the  rack  c2  of  the  dog  c'  and  will 

5  through  such  connection  on  the  rotation  of 
the  spindle  move  the  bolt  c  to  lock  or  unlock 
the  door.  The  rear  end  of  the  spindle  is  dia- 

metrically slotted  at  hK 
To  the  back  of  the  main  plate  of  the  casing 

10  B  the  casing  F  is  adjustably  secured  by  the 
screws  1 1,  passing  through  the  main  plate  and 
engaging  with  the  threaded  lugs  V  V  of  the 
casing.  Their  adjustable  connection  allows 
the  lock  to  be  fitted  to  any  door,  whatever  its 

15  thickness  might  be.  The  front  end  of  the 
casing  F  lias  secured  to  it  or  made  integral 
with  it  the  escutcheon  E.  In  the  casing  is 

journaled  the  key-hub  /,  suitablj7  slotted  for 
the   reception    of   a  key,  and  it  is  secured 

20  against  turning  by  other  than  the  proper  key 

by  the  tumblers/'/',  the  upper  ones  of  which 
are  seated  in  the  extension  /2  and  the  lower 
ones  in  the  hub.  Two  of  the  upper  tumblers 
are  replaced  by  the  tumbers  shown  in  Fig.  6, 

25  which  are  the  ordinary  tumblers  extended 
and  provided  at  their  upper  ends  with  exten- 

sions or  lugs/3  /3,  the  sides  of  the  extension 
being  slotted  to  receive  the  said  lugs.  The 
purpose  of  these  peculiarly-constructed  tum- 

30  biers  will  be  explained  hereinafter.  The  in- 
ner end  of  the  key-hub  is  provided  with  a  dia- 

metrical slot,  in  which  and  the  slot  7i,4  in  the 
end  of  the  spindle  li'  the  ends  of  the  plate/4 
are  respectively  seated.     Through  this  con- 

35  neetion  any  rotation  of  the  key -hub  /  by  a 
proper  key  will  be  communicated  to  the  spin- 

dle In!  and  the  lantern-gear  h3,  which,  meshing 
with  the  rack  of  the  dog  c',  will  move  the  bolt 
cto  lock  or  unlock  the  door,  as  the  case  maybe. 

40  The  key-hub/ is  provided  with  two  differ- 
ent keys,  one  of  which  will  when  inserted 

adjust  all  the  tumblers  to  allow  the  turning 
of  the  hub,  except  those  which  are  provided 

with  projecting  lugs/3  /3,  and  consequently 
45  cannot  turn  the  spindle  so  long  as  these  tum- 

blers are  in  the  way.  An  automatic  time 
mechanism,  which  will  be  described  farther 
on,  is  provided,  however,  which  will  during 
a  certain  predetermined  period  of  time  raise 

50  the  said  interfering  tumblers  and  allow  the 
key  to  turn  the  hub,  which  it  cannot  do  out- 

side of  such  period,  as  the  tumblers  are  then 
lowered  into  position  and  the  hub  cannot  be 
turned  except  byanotherke}7  which  willmake 

55  the  proper  adjustment  of  all  the  tumblers. 
This  second  key  will  also  turn  the  hub  while 
the  dogs  or  tumblers  are  elevated. 

The  purposes  to  which  a  lock  constructed 
so  that  a  certain  key  will  operate  the  lock 

60  only  during  a  certain  period  of  time  and  a 
second  key  will  operate  it  at  all  times  are  ob- 

vious and  need  not  be  herein  again  set  forth. 
The  mechanism  which  automatical^7  raises 

and  lowers  the  tumblers  of  the  outer  key- 
65  hub  will  now  be  described. 

The   clock  mechanism  D,  secured   to  the 
upper  part  of  the  main  plate  of  the  casing  B, 

is  that  which  is  ordinarily  used  in  twenty- 
four-hour  clocks.     The  stationary  dial-plate 
d  is  supported  in  any  suitable  manner,  in  70 
the  present  instancebeingshownassupported 

by  the  bracket  d'  d',  attached  to  the  casing. 
The  hours,  one  to  twenty-four,  inclusive,  are 
indicated  on  its  face.     Beneath  the  fixed  dial 

a  moving  dial  d2  of  the  same  diameter  as  the  75 
former  is  mounted.     The  moving  dial  consists 

of  the  metallic  plate  d2,  mounted  on  the  sleeve 
ds,  journaled  on  the  shaft  di,  and  which  car- 

ries the  hour-hand,  so  as  to  be  rotated  with 
the  same.     On  the  face  of  this  plate,  near  its  80 
edge,  are  radially  arranged  the  expansion- 
arms   M,  twenty-four  in   number  and   equi- 

distant apart.     Each  of  these  arms  is  formed 
of  a  shank  m,  secured  to  the  plate,  andthe  mov- 

able portion  m',  dovetailed  to  the  shank,  so  85 
that  it  can  be  readily  moved  radially.     Any 
other  connection  which  will  allow  the  radial 

movement  of   the   portion   in'  can   be  used 
without  departing  from  thespirit  of  theinven- 
tion.     To  limit  the  movement  of  the  portion  90 

in',  its  inner  end  is  provided  with  a  stop  m2, 
which  will  come  in  contact  with  stops  suit- 

ably placed  upon  the  dial.     The  spring  m3  is 
provided,  which  will  by  engaging  with  the 

notches  in  the  extensible  portion  in'  serve  to  95 
hold  the  said  part  in  its  adjusted  position. 
The  outer  end  of  each  of  the  extension-arms 

has  secured  thereto  a   segmental  piece  m4, 
which  is  so  formed  that  it  will  project  slightly 
above  the  fixed  dial-plate  and  is  of  such  a  10c 
length  that  it  will  not  interfere  with  the  move- 

ment of  its  neighbors.     These  extension-arms 

are  numbered  consecutively  from  "1 "  to  "24," 
inclusive,   and    they   are   so   arranged   that 
number   "12"   will    be    directly   under   the  105 
hour-hand.     The  object  of  these  extension- 
arms  is  to  press  upon  a  lever  or  arm  a,  which 
will  through  intermediate  mechanism,  here- 

inafter explained,  elevate  the  two  tumblers 

/s/3.    For  an  instance,  suppose  that  a  mer-  no chant  should  desire  to  have  the  lock  of  his 
store  so  adjusted  as  to  allow  the  porter,  to 
whom  the  key  is  intrusted  which  will  only 
operate  the  hey-hub  while  the  said  tumblers 
are  raised,  to  use  his  key  between  the  hours  115 

of  seven  o'clock  a.  m.  and  six  o'clock  p.  m.    Be- 
fore going  home  at  night  he  draws  out  all  of 

the  extension-arms  m  numbered  "  7  "  to  "  18," 
inclusive.     The  arms  so  arrauged  will  press 
upon  the  arm  a  for  the  time  mentioned,  and  120 
through  the  intermediate  mechanism  uphold 
the  tumblers/3/3.     As  each  of  the  segments 
will  control  the  tumblers  for  an  hour  each, 
the}7  may  be  so  arranged  as  to  operate  at  any 
desired  number  of  intervals.     The  number  125 
of  the  arms  may  be  increased  to  forty-eight, 
or  several  of  them  may  be  replaced  b37  two 
each,  so  that  the  hours  tnaj7  be  split  if  neces- 

sary.    As  such  a  change  would  not  involve 
any  essential  change  in  the  principle,  they  130 
need  not  be  more  specifically  described. 
The  intermediate  mechanism  connecting 

the  moving  dial  with  the  tumblers/3/3 of  the 
key-hub  will  now  be  described. 
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K  designates  a  frame  attached  to  the  inain 
plate  of  the  casing  immediately  below  the 
clock  mechanism  and  hasjonrnaled  in  it  the 
outer  end  of  the  shaft  Jc,  the  inner  end  of  the 

5  latter  having  secured  thereon  the  disk  k2, 
which  is  journaled  in  a  suitable  bearing 
formed  in  the  main  plate.  The  outer  face  of 
the  disk  is  provided  with  a  diametrical  slor, 

with  which  the  end  of  the  plate  A:3  registers. 
to  The  outer  end  of  the  plate  is  bifurcated  and 

engages  with  the  notched  periphery  of  the 
plate  h\  rotatably  mounted  on  the  pin  k5, 
screwed  into  the  extension/2  of  the  casing  F. 
Attached  to  the  plate  k*  near  its  edge  is  an 

15  arm  k6,  which  extends  under  the  projections 
of  the  tumblers/3/3.  On  the  outer  end  of 
the  shaft  k  is  secured  the  arm  a,  provided 

with  a  friction-roller  a'  on  one  end.  A  spiral 
spring  a2  connects  the  other  end  of  the  arm 

20  with  the  frame  K  and  serves  to  hold  the  arm 
in  an  upright  position,  so  that  if  the  arms  M 
should  be  extended  they  would  bear  against 
the  friction-roller  and  incline  the  arm  to  the 
left. 

25  R  designates  a  roll  of  paper  or  tape  carried 
by  the  shaft  r. 

S  S  are  feed-rollers,  formed  of  rubber  or 
other  suitable  material,  driven  at  a  uniform 
rate  of  speed  by  suitable  connections  with  the 

30  clock  mechanism,  and  serve  to  draw  the  grad- 
uated tape  between  the  guides  G  G. 

R'  R'  are  guide-rolls  which  serve  to  sup- 
port the  paper  in  its  course.  As  the  paper  is 

withdrawn  from  the  roll,  it  is  deposited  in  a 
35  suitable  receptacle  to  which  access  is  had 

only  by  a  person  in  authority. 
T  designates  a  lever  pivoted  on  the  shaft  t 

and  provided  with  a  slot  in  its  lower  end, 

which  registers  with  a  pin  t',  projecting  eccen- 
40  trically  from  the  lantern-gear  h3,  so  that  if 

the  latter  should  be  turned  to  unlock  the  door 
from  the  exterior  the  upper  end  of  the  lever 
would  be  moved  in  such  a  manner  that  the 

punch  t2,  secured  to  its  upper  end,  would  per- 
45  forate  the  paper  as  it  passed  the  slots  t3  ts  in 

the  guides  G  G.  By  this  means  it  could  al- 
ways be  ascertained  by  an  examination  of 

the  graduated  tape  at  what  hours  the  door 
may  have  been  unlocked  from  the  exterior. 

50  It  might  be  well  to  observe  that  the  arrange- 
ment of  the  tumblers  guarding  the  key-hub 

/is  not  arbitrary,  and  any  other  obvious  ar- 
rangement may  be  made  without  departing 

from  the  spirit  of  the  invention,  and,  also, 
55  that  the  plates  may  be  made  to  fit  a  door  of 

anj7  width. 
Having  described  my  invention,  what  I 

claim,  and  desire  to  secure  by  Letters  Patent, 

is — 
60  1.  In  a  device  of  the  class  described,  the 

combination  of  a  key-hub  guarded  by  tum- 
blers with  a  clock  mechanism  for  raising  one 

or  more  of  the  said  tumblers  to  allow  the  use 
of  different  keys  during  different  periods  of 

65  time  and  the  bolt  operated  bjr  the  said  hub, 
substantially  as  described. 

2.  In  a  locking  device,  the  combination  of 

a  key-hub  guarded  by  tumblers,  the  bolt  op- 
erated by  the  said  hub,  the  moving  dial,  the 

extension-arms  carried  by  the  said  dial,  and  7c 
the  intermediate  mechanism  connecting  the 
said  arms  with  the  said  tumblers,  substan- 

tially as  described. 
3.  In  a  locking  device,  the  combination  of 

the  key-hub  guarded  by  tumblers,  the  boltop-  75 
erated  by  the  said  tu  mblers,  the  clock  mechan  - 
ism  for  raising  or  lowering  one  or  more  of 
the  said  tumblers,  and  the  recording  mechan- 

ism to  register  the  turning  of  the  said  hub, 
substantially  as  described.  80 

4.  In  a  locking  device,  the  combination  of 
the  casing,  the  key-hub  journaled  therein, 
the  bolt  operated  by  the  said  hub,  the  tum- 

blers seated  in  the  said  casing,  the  arm  engag- 
ing with  one  or  more  of  the  said  tumblers,  and  85 

the  mechanism  for  moving  the  said  arm  to 
raise  or  lower  the  said  tumbler  or  tumblers, 
substantially  as  described. 

5.  In  a  locking  device,  the  combination  of 
the  casing,  the  key-hub  journaled  therein,  90 
the  bolt  operated  b}'  the  said  hub,  the  tum- 

blers seated  in  the  said  casing  to  lock  the  hub 
relatively  thereto,  the  rotatable  disk  mounted 
on  the  casing,  the  arm  carried  by  the  disk 
and  engaging  with  one  or  more  of  the  said  95 
tumblers,  the  shaft  connected  with  the  said 
disk,  the  arm  attached  to  the  front  end  of 
the  said  shaft,  the  moving  dial-plate,  the  ex- 

tension-arms secured  thereon  and  adapted  to 
bear  against  when  extended   the  arm  con-  ico 
nected  with  the  shaft,  substantially  as  de- 
scribed. 

6.  In  a  locking  device,  the  combination  of 
the  casing,  the  key-hub  journaled  therein, 
the  bolt  operated  by  the  said  hub,  the  turn-  105 
biers  seated  in  the  said  casing  to  lock  the 
hub  relatively  thereto,  the  disk  rotatably 
mounted  on  the  casing,  the  arm  carried  by 
the  disk  and  engaging  with  one  or  more  of  the 
said  tumblers,  the  shaft  connected  with  the  no 
said  disk,  mechanism  for  partly  rotating  the 
said  shaft,  the  segment  mounted  on  the  shaft, 
having  cam-faces,  and  the  spring  adapted  to 
press  upon  the  cam,  substantially  as  de- 

scribed. 115 
7.  In  a  locking  device,  the  combination  of 

the  lock  proper  consisting,  essentially,  of  a 
bolt  and  a  dog  for  moving  the  same,  the  said 
dog  having  a  rack  formed  on  its  upper  edge, 
and  the  rotatable  lantern-gear  meshing  with  120 
the  said  rack,  substantially  as  described. 

8.  In  a  locking  device,  the  combination  of 
the  lock  proper  consisting,  essentially,  of  a 
bolt  and  a  dog  for  moving  the  latter,  the  said 
dog  having  a  rack  formed  on  its  upper  edge,  125 
the  lantern-gear  meshing  with  the  said  rack, 
the  key-hub,  and  the  shaft  connecting  the 
said  hub  with  the  lantern-gear,  substantially 
as  described. 

9.  In  a  locking  device,  the  combination  of  130 
the  lock  proper  consisting,  essentially,  of  a 
bolt  and  a  dog  for  moving  the  latter,  the  said 
dog  having  a  rack  formed  on  its  upper  edge, 
the  rotatable  lantern-gear  meshing  with  the 
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said  rack,  the  key-hub  provided  with  arms  to 
operate  the  said  dog  to  disengage  it  from  the 
lantern-gear,  substantially  as  described. 

10.  In  a  locking  device,  the  combination  of 
the  lock  proper  consisting,  essentially,  of  a 
bolt  and  a  dog  for  moving  the  same,  the  said 
dog  having  a  rack  formed  on  its  upper  edge, 
the  lantern-gear  meshing  with  the  said  rack, 
the  key-hub,  the  shaft  carrying  the  said  lan- 

tern-gear, the  inner  ends  of  the  said  shaft  and 
key -hub  having  diametrical  slots,  and  the 
plate  with  its  ends  seated  in  the  said  slots, 
substantially  as  described. 

11.  In  a  locking  device,  the  combination  of 

the  lantern-gear  adapted  to  be  rotated  by  the  f5 
key-hub,  the  pin  eccentrically  mounted  on 
the  outer  end  thereof,  the  lever  engaging  with 
said  pin  at  its  lower  end  and  having  a  punch 
attached  to  its  upper  end,  the  tape-roll,  the 
guide,  and  the  guide-rolls,  substantially  as  20 described. 

In  testimony  whereof  I  affix  mysignaturein 
presence  of  two  witnesses. 

EDWIN  SANFORD  PHELPS. 

Witnesses: 
G.  M.  Hurley, 
C.  P.  Rutherford. 
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To  all  ivhoiri  it  may  concern: 
Be  it  known  that  I,  Martin  V.  B.  Ethridge, 

of  Everett,  in  the  couuty  of  Middlesex  and 
State  of  Massachusetts,  have  invented  certain 

5  new  and  useful  Improvements  in  Electric 
Clocks,  of  which  the  following  is  a  specifica- 
tion. 

This  invention  has  for  its  object  to  provide 
a  simple  and  effective  electro-mechanical  mo- 

io  tor  for  impelling  a  clock-train  or  other  like 
mechanism;  and  it  consists,  mainly,  in  the  im- 

proved electro-mechanical  motor  for  clocks, 
comprising  an  electric  circuit  including  an 
electro-magnet,  a  pivoted  lever  adapted  to  be 

15  oscillated  and  provided  with  a  device — such 
as  an  escapement-arm — adapted  to  impart  a 
step-by-step  movement  to  a  clock  mechanism, 
a  circuit  closing  and  breaking  device  oper- 

ated by  oscillating  movements  on  said  lever, 
20  and  consisting  of,  first,  a  loose  weight  adapt- 

ed to  be  moved  independently  on  said  lever 
by  gravitation,  and,  secondly,  two  electrodes 
supported  by  the  lever  and  arranged  to  be  al- 

ternately separated  and  connected  by  raove- 
25  meutsof  the  weight,  said  electrodes  being  in- 

cluded in  the  electric  circuit,  and  means  con- 
trolled by  the  electro  -  magnet,  whereby  a 

movement  in  one  direction  is  imparted  to 
said  lever  when  the  circuit  is  closed  and  in  the 

30  opposite  direction  when  the  circuit  is  broken. 
The  invention  also  consists  in  certain  im- 

provements incidental   to   the  general  pur- 
poses of  my  invention,  all  of  which  I  will  now 

•proceed  to  describe  and  claim. 
35  Of  the  accompanying  drawings,  forming 

part  of  this  specification,  Figure  1  represents 
a  side  elevation  of  an  electric  clock  embody- 

ing my  invention,  a  part  being  shown  in  sec- 
tion.    Figure  2  represents  a  side  elevation  of 

40  a  portion  of  the  construction  shown  in  Fig. 
1  at  a  different  stage  of  the  operation.    Fig. 
3  represents  a  section  on  line  3  3,  Fig.  1.    Fig. 
4  represents  a  side  elevation  showiug  a  dif- 

ferent embodiment  of  my  invention. 
45  The  same  letters  of  reference  indicate  the 

same  parts  in  all  the  figures. 
In  the  drawings,  and  referring  first  to  Figs. 

1  and  2,  a  represents  an  electro-magnet,  which 
is  included  in  an  electric  circuit,  of  which  b 

5j 

60 

represents  the  battery  or  other  source  of  elec-  50 
tricity,  and  c  c'  c2  the  connecting-wires. 

d  represents  a  lever,  which  is  pivoted  at  d' to  a  fixed  support.  Said  lever  is  provided  at 
or  near  one  end  with  a  weight  d2,  which  is 
pi-eferably  adjustable,  and  between  said 
weight  and  the  pivot  d'  with  an  armature  d3, which  is  secured  to  and  insulated  from  the 

lever  by  suitable  insulation  cZ4,  the  armature 
being  arranged  to  be  attracted  by  the  poles 
of  the  electro-magnet  a. 
A  circuit  closing  and  breaking  device, 

adapted  to  be  operated  by  oscillating  move- 
ments of  the  lever  d,  is  provided,  said  device 

including  an  electrode  e,  which  is  connected 

with  the  wire  c',  an  electrode  e',  which  is  mov-  65 able  toward  and  from  the  electrode  e  and  is 

connected  with  the  wire  c2,  and  a  loose  gravi- 
tating weight  e3,  which  is  preferably  a  ball 

adapted  to  roll  in  a  tube  or  guide  d5,  consti- 
tuting a  part  of  the  lever  d,  the  arrangement  70 

being  such  that  when  the  lever  is  in  the  po- 
sition shown  in  Fig.  1  the  weight  or  ball  e2 

will  move  to  the  left-hand  end  of  the  tube  d5 
and  thuscause  the  separation  of  the  electrode 
e'  from  the  electrode  e  and  break  the  circuit,  75 
and  when  the  lever  is  in  the  position  shown 
in  Fig.  2  the  ball  will  roll  toward  the  other 
end  of  the  tube  <Z5,  and,  striking  a  movable 
piece  connected  with  the  electrode  e',  will 
move  said  electrode  into  contact  with  the  elec- 

trode e,  thus  closing  the  circuit.  When  the 
circuit  isbroken,  as  shown  in  Fig.  1,  the  weight 
cZ2,  acting  on  the  lever  d,  depresses  the  end 
carrying  the  armature  and  separates  the  lat- 

ter from  the  poles  of  the  electro-magnet. 
When  the  circuit  is  closed,  as  shown  in  Fig. 
2,  the  magnet,  becoming  energized,  attracts 
the  armature,  overcoming  the  weight  d2  and 
raising  the  end  of  the  lever  carrying  said 
weight.  It  will  be  seen,  therefore,  that  the 
lever  d  is  oscillated  at  a  regular  predeter- 

mined rate  by  the  alternating  action  of  the 

magnet  and  the  weight  d2. The  details  of  construction  of  the  circuit 
closing  and  breaking  device  maybe  variously 
modified.  I  have  here  shown  the  electrode  e 

supported  by  a  ring  e3  of  insulating  material, 
the  wire  c'  being  connected  with  said  ring, 

So 

85 

90 

95 
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which  is  affixed  to  the  interior  of  the  tube  c!3. 
The  movable  electrode  e'  is  affixed  to  a  ring 
e4of  insulating  material,  which  is  movable  in 

the  tube  d~'  and  is  provided  with  two  rods  e5 5  e\  which  are  connected  with  a  movable  ring 

e6  of  insulating  material,  located  near  the 
right-hand  end  of  the  tube.  When  the  ball 
e2  reaches  the  position  shown  in  Fig.  1,  it 
strikes  a  cross-bar  e1,  extending  between  the 

io  rods  e5  e5  and  gives  said  rods  and  the  ring  e4 
and  electrode  e'  a  movement  in  the  direction 
indicated  by  the  arrows  in  Fig.  1,  thus  break- 

ing the  circuit.  AVhen  the  ball  reaches  the 

position  shown  in  Fig.  2,  it  strikes  the  ring  eG 
15  and  gives  the  latter,  the  rods  e5,  ring  e4,  and 

electrode  e'  a  movement  in  the  opposite  di- 
rection, thus  closing  the  circuit.  The  mova- 

ble ring  e4  is  connected  with  the  conducting- 
wire  c2,  a  portion  of  the  latter  being  disposed 

20  in  the  tube  d?  in  the  form  of  a  helix,  as  shown 

in  Figs.  1  and  2,  in  order  that  the  ring  e4  may 
have  the  requisite  freedom  of  movement  with- 

in the  tube.  The  tube  is  preferably  of  glass, 
this  material  affording  the  desired  insulation 

25  and  presenting  a  smooth  surface  on  which  the 
ball  e2  may  roll  with  the  minimum  of  a  fric- 

tion. I  prefer  to  exhaust  the  air  from  the 
tube  to  prevent  the  corrosion  or  sparking  of 
the  electrodes. 

30  /  represents  an  escapement-arm,  rigidly  se- 
cured to  the  lever  d  and  adapted  to  be  oscil- 
lated thereby.  Said  arm  is  provided  with 

pallets/*'/2,  which  are  formed  so  that  the  os- cillating movements  of  said  arm  will  impart 

35  a  step-b37-step  rotation  to  an  escape-wheel  g, 
the  pallet/'  being  moved  in  the  direction  in- 

dicated by  the  arrow  x  in  Fig.  1  by  the  move- 
ment of  the  lever  which  takes  place  when  the 

circuit  is  broken  and  the  lever  is  moved  by 
40  the  weight,  said  pallet  striking  a  tooth  of  the 

wheel  g  and  giving  the  latter  a  partial  rota- 
tion while  the  lever  is  moving  from  the  posi- 
tion shown  in  Fig.  1  to  that  shown  in  Fig.  2. 

When  the  lever  is  being  attracted  by  the  ar- 
45  mature,  the  pallet/2,  moving  in  the  direction 

indicated  by  the  arrow  x'  in  Fig.  2,  strikes 
another  tooth  of  the  wheel  g  and  gives  the 
latter  another  partial  rotation  in  the  same  di- 

rection as  before,  the  pallet  /'  at  the  same 
50  time  retreating,  so  that  it  does  not  interfere 

with  the  movement  of  the  tooth  adjacent  to 
it.  The  escape-wheel  g  is  affixed  to  an  arbor 
g',  which  is  geared  to  a  time-train  g2,  which 
may  be  organized  in  any  suitable  way. 

55  It  will  be  seen  that  the  oscillating  move- 
ments of  the  lever  d  are  positive,  one  move- 

ment being  caused  by  the  action  of  the  weight 

d2  and  the  other  by  the  action  of  the  magnet 
a.    Hence  said  lever  and  magnet  constitute  a 

60  motor  adapted  to  give  a  positive  movement 
to  the  train  g2. 

I  do  not  limit  myself  to  a  spherical  or  roll- 
ing weight  e2,  but  may  use  any  loose  weight 

supported  bj?  a  pivoted  lever  adapted  to  be 
65  moved  independently  by  gravitation  when 

said  lever  is  inclined  and  impart  a  movement 
to  a  movable  electrode  carried  by  said  lever. 

It  will  be  observed  that  in  the  construction 
above  described  the  armature  ds  is  attached 
directly  to  the  lever  d,  so  that  the  attractive  70 
force  of  the  electro-magnet  is  exerted  directly 
upon  said  lever.  In  case  there  is  liable  to  be 
any  considerable  variation  in  the  strength  of 
the  current  flowing  through  the  electro-mag- 

net, the  direct  action  of  the  current  upon  the  75 
lever  will  be  objectionable,  because  when  the 
current  is  strong  a  movement  of  the  lever  d 
caused  by  the  attraction  of  the  armature  will 
be  more  rapid  than  when  the  current  is  weaker. 
To  overcome  this  objection,  I  have  provided  80 
the  construction  shown  in  Fig.  4,  which  I  pre- 

fer to  use  when  there  is  liable  to  be  any  va- 
riation in  the  strength  of  the  current.  In  the 

construction  shown  in  Fig.  4  instead  of  at- 
taching the  armature  d3  directly  to  the  lever  85 

d  I  attach  said  armature  to  an  intermediate 

lever  or  arm  i,  which  is  pivoted  at  i'  to  a  fixed 
support  and  is  provided  at  its  swinging  end 
with  a  weight  i2,  arranged  to  exert  downward 
pressure  on  the  end  of  the  lever  d  opposite  90 
the  weighted  end  or  the  end  carrying  the 

weight  d2.  The  circuit  breaking  and  closing 
devices  are  arranged  so  that  the  circuit  is 

closed  by  the  movement  of  the  weight  e2  to 
the  left-hand  end  of  the  tube  d5,  as  shown  in  95 
Fig.  4,  and  broken  by  the  movement  of  the 
weight  toward  the  opposite  end  of  said  tube. 
When  the  circuit  is  closed,  as  shown  in  Fig. 
4,  the  electro-magnet  a  attracts  the  armature 
d3  and  therefore  raises  the  weighted  end  of  100 
lever  i.  This  movement  separates  the  weight 

i2  from  a  spring  i3,  attached  to  the  tube  cZ5,and 
permits  the  weight  d2  to  depress  the  end  of 
the  lever  on  which  it  is  located,  thus  giving 
the  escapement /a  movement  in  the  direction  105 
indicated  by  the  arrow  x.  The  tube  d5  is  in- 

clined by  this  movement,  so  that  the  weight 
e2  gravitates  toward  the  right-hand  end  of  the 
tube  d5  and  thus  breaks  the  circuit,  where- 

upon the  armature  cZ3  is  released  and  falls  no 
with  the  lever  i  and  weight  i2,  the  latter  be- 

ing thus  caused  to  descend  upon  the  spring 

i3  and  give  the  lighter  end  of  the  lever  d  a 
downward  movement,  the  arm  i and  its  weight 
being  sufficiently  heavy  to  overcome  the  115 
weight  d2,  so  that  when  the  circuit  is  broken 
the  lever  is  given  a  movement  which  causes 
the  escapement/  to  move  in  the  direction  op- 

posite that  indicated  bj7  the  arrow  x. 
It  will  be  seen  that  by  the  arrangement  last  120 

described  and  shown  in  Fig.  4  there  can  be  no 
variation  in  the  rapidity  of  either  movement 
of  the  lever  d,  each  movement  being  caused 

by  gravitation. It  will  be  observed  that  in  each  of  the  con-  125 
structions  hereinbefore  set  forth  means  con- 

trolled by  the  electro-magnet  are  provided 
whereby  a  movement  in  one  direction  is  im- 

parted to  the  lever  d  when  the  circuit  is  closed 
and  a  movement  in  the  opposite  direction  130 
when  the  circuit  is  broken.  In  Figs.  1  and  2 
said  means  include  the  weight  d?  and  the  ar- 

mature d3,  said  weight  being  controlled  by  the 
electro-magnet  in  the  sense  that  it  is  not  per- 
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mitted  to  act  until  the  circuit  is  broken.  In 

Fig.  4  the  means  include  the  weight  ̂ arma- 
ture ds,  and  weighted  arm  i. 

I  claim — 
5  1.  The  improved  electro-mechanical  motor 

for  clocks,  comprising  an  electric  circuit,  in- 
cluding an  electro -magnet,  a  pivoted  lever 

adapted  to  be  oscillated  and  provided  with  a 
device,  such  as  an  escapement-arm,  adapted 

io  to  impart  a  step-by-step  movement  to  a  clock 
mechanism,  a  loose  weight  adapted  to  be 
moved  independently  on  said  lever  by  gravi- 

tation when  the  lever  is  inclined,  electrodes 
supported  by  the  lever  and  arranged  to  be  al- 

15  ternatety  separated  and  connected  by  move- 
ments of  the  weight,  said  electrodes  being  in- 
cluded in  the  electric  circuit,  and  means  con- 
trolled by  the  electro-magnet,whereby  a  move- 

ment in  one  direction  is  imparted  to  said  le- 
20  ver  when  the  circuit  is  closed  and  in  the  oppo- 

site direction  when  the  circuit  is  broken,  as 
set  forth. 

2.  The  combination  of  an  electric  circuit, 
including  an  electro-magnet,  a  pivoted  lever 

25  provided  with  a  guide  and  with  an  escape- 
ment-arm adapted  to  be  oscillated  by  said  le- 

ver, a  train,  including  an  escape  -  wheel,  to 
which  a  step-by-step  movement  is  imparted 
by  said  arm,  a  loose  weight  adapted  to  be 

30  moved  independently  in  said  guide  bj7  gravi- 
tation when  the  lever  is  inclined,  electrodes 

supported  by  the  lever  and  arranged  to  be 
alternately  separated  and  connected  by  move- 

ments of  the  loose  weight,  said  electrodes  be- 
35  ing  included  in  the  electric  circuit,  and  means 

controlled  by  the  eleetro-magnet  whereby  a 
movement  in  one  direction  is  imparted  to  said 
lever  when  the  circuit  is  closed  and  in  the  op- 

posite direction  when  the  circuit  is  broken, 
40  as  set  forth. 

3.  The  combination  of  an  electric  circuit, 
including  an  electro-magnet,  a  pivoted  lever 
provided  with  a  weight  and  with  an  escape- 

ment-arm adapted  to  be  oscillated  by  said  le- 
45  ver,  a  train,  including  an  escape-wheel,  adapt- 

ed to  be  moved  step  by  step  by  said  arm,  a 
loose  weight  adapted  to  be  moved  independ- 

ently on  said  lever  by  gravitation  when  the 
lever  is  inclined,  electrodes  supported  by  the 
lever  and  arranged  to  be  alternately  sepa-  50 
rated  and  connected  by  movements  of  the 
weight,  said  electrodes  being  included  in  the 
electric  circuit,  a  weighted  arm  pivoted  to  a 
fixed  support  and  provided  with  an  armature 
arranged  to  be  attracted  by  the  electro-mag-  55 
net  when  the  circuit  is  closed  and  thereby 

elevate  the  weighted  arm,  the  latter  being  ar- 
ranged to  exert  a  downward  pressure  on  the 

lever  against  the  influence  of  the  weight  on 
said  lever  whon  the  circuit  is  broken,  the  60 
weighted  arm  giving  the  lever  a  movement 
in  one  direction  when  the  circuit  is  broken 
while  the  weight  on  the  lever  gives  the  latter 
an  opposite  movement  when  the  circuit  is 
closed,  as  set  forth.  65 

4.  As  an  improvement  in  electric  clocks,  a 
lever  adapted  to  be  oscillated  and  provided 
with  a  guide  and  with  two  electrodes,  one 
fixed  and  the  other  movable  relatively  to  the 
lever,  and  a  loose  weight  adapted  to  be  moved  70 
independently  in  said  guide  by  gravitation, 
the  arrangement  being  such  that  movements 
of  the  weight  alternately  separate  and  con- 

nect said  electrodes,  as  set  forth. 
5.  As  an  improvement  in  electric  clocks,  an  ;t 

oscillatory  lever  composed  iu  part  of  an  ex- 
hausted tube  and  provided  with  electrodes 

and  with  a  gravitating  weight,  all  located  in 
said  tube,  the  arrangement  being  such  that 
movements  of  the  weight  alternately  sepa-  80 
rate  and  connect  said  electrodes,  as  set  forth. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses,  this  30th  day  of 
December,  A.  D.  1892. 

MARTIN  V.  B.  ETHRIDGE. 

Witnesses: 
C.  F.  Brown, 
A.  D.  Harrison. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Reuben  D.  Morgan,  of 

Cleveland,  in  the  county  of  Cuyahoga  and 
State  of  Ohio,  have  invented  certain  new  and 

5  useful  Improvements  in  Workmen's  Time-Re- 
corders; and  I  do  hereby  declare  the  following 

to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled  in 
the  art  to  which  it  pertains  to  make  and  use 

io  the  same. 
My  invention  relates  to  improvements  in 

workmen's  time-recorders;  and  it  consists  in 
certain  features  of  construction  and  in  com- 

bination of  parts  hereinafter  described,  and 
15  pointed  out  in  the  claims,  the  object  being 

to  provide  a  machine  that  is  simple  in  con- 
,   struction  and  at  the  same  time  reliable. 

In  the  accompanying  drawings,  Figure  lis 
a  plan  view  of  a  machine  embodying  my  in- 

20  vention  with  the  top  of  the  casing  partly  re- 
moved. Fig.  2  is  a  side  elevation  of  the  same, 

portions  being  broken  away;  and  Fig.  3  is 
an  end  elevation  with  the  end  wall  removed 
to  show  the  internal  construction.     Fig.  4  is 

25  an  elevation  partly  in  section,  of  the  side  of 
the  casing  and  attached  levers  shown  in  Fig. 
3,  looking  in  the  direction  of  the  arrow,  the 
same  exhibiting  more  clearly  the  construction. 
Fig.  5  is  a  perspective  view  of  the   sliding 

30  frame  for  holding  and  carrying  the  paper  or 
card  upon  which  the  time-record  is  made  and 
the  inked  ribbon  or  carbon-paper  instrumen- 

tal in  making  such  record.  Fig.  G  is  a  section 
at  rightangles  to  the  axis  of  the  type-cylinder, 

35  showing  the  relative  position  of  a  spring  E  and 
its  depending  projection  or  hammer  e,  with 
reference  to  the  type-cylinder,  time-record-re- 

ceiving card  or  paper,  inking-ribbon  or  car- 
bon-paper, &c.     Fig.  7  is  a  side  elevation  of  a , 

40  portion  of  the  type-cylinder.  Fig.  8  is  a  per- 
spective of  a  spring  E  detached. 

A  represents  the  casing  of  the  machine. 
This  casing  is  preferably  of  wood,  and  to  the 
bottom  of  the  same,  at  or  near  either  end  of 

45  the  casing,  is  secured,  preferably  by  means  of 
screws,  as  at  a,  an  upright  frame  or  standard 
B,  that  affords  bearing  for  spindle  c  on  which 
is  mounted  the  type-cylinder  C.  The  type 
that  represents  hours  of  the  day  and  fractions 

50  of  the  hours  is  arranged  on  the  periphery  of 
the  cylinder  in  series  C  concentric  with  the 
axis  of  the  cylinder,  a  series  of  type  being  pro- 

vided at  suitable  intervals  endwise  of  the  cyl- 
inder. (See  Fig.  7.)  Spindle  c  at  one  end  of 

the  cylinder  is  operatively  connected  with  a  55 
clockwork  (not  shown)  in  any  woll-known 
manner,  so  that  the  cylimfer  will  be  rotated 
as  required. 

To  the  upper  end  of  frame  B  and  at  one 
side  of  the  latter,  as  at  d,  is  hi  nged  a  frame  D,  60 

the  same  comprisingside  members  D', notched or  recessed  on  the  upper  side  transversely,  as 

atd',the  recesses  being  preferably  narrowerat 
the  bottom  than  at  the  top,  with  the  side  walls 
thereof  beveled  as  shown  at  d2,  and  there-  65 
cesses  of  one  member  D'  alternating  with  the 
recesses  of  the  opposite  member  D'.   Between 
recesses  d'  members  D'  have  secured,  respect- 

ively, springs  E.     Springs  E  are  preferably 
flat  leaf-springs,  (a  spring  being  shown  de-  70 
tached  in  Fig.  8,)  and  extend  transversely  of 
frame  D  at  right  angles  to  the  side  members 
thereof,  a  spring  being  provided  for  each  se- 

ries of  type  of  the  type-cylinder  and  directly    , 
over  the  respective  series  of  type  of  the  type-  75 
cylinder.     The  free  ends  of  springs  E  are  lo- 

cated, respectively,  directly  over  a  recess  d', and  extend,  respectively,  somewhat  beyond 
the  respective  side  members  of  frame  D  for 
the  purpose  hereinafter  made  more  apparent,  80 
and  in  their  normal  position  the  springs  are 
in  approximately  the  same  horizontal  plane 
as  the  upper  surface  of  the  side  members  of 
frame  D.     Directly  over  the  axis  of  the  type- 
cylinder  and  directly  over  the  respective  se-  85 
ries  of  type,  springs  E  are  provided  with  a  de- 

pending teat,  projection,  or  hammer  e. 
Frame  D  at  either  end  is  provided  with  - 

cross-pieces  or  rods  D2,  and  mounted  upon 
these  cross-pieces  is  a  sliding  frame,  prefer-  <;  ■> 
ably  about  half  as  wide  as  frame  D.    This 
sliding  frame  comprises  side  members  F^  pref- 

erably made  of  sheet  metal  and  connected  by 

cross-pieces  F',  side  members  F  being  prefer- 
ably folded,  as  at/,  forming  pockets  or  hold-  95 

ers  for  the  paper  or  card  X  upon  which  the 
time  is  recorded,  and  the  inked  ribbon  or 
carbon-paper  Z  instrumental  in  making  the 
record,  and  members  F,  preferably  at  either 
end,  are  bent  around  cross-pieces  or  rods  D2  100 
of  hinged  frame  D,  so  as  to  loosely  embrace, 
members  D2  and  be  adapted  to  be  slid  end- wise the  same. 
The  relative  positions   of  springs  E  and 
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their  projection  or  hammej*  e  with  reference 
to  the  type-cylinder,  printing-card,  carbon- 
paper,  or  in  king-ribbon,  &c,  is  more  clearly 
in  Fig.  G. 

5  To  the  sides  of  casing  A,  on  the  outer  sur- 
face aud  extending  lengthwise  thereof,  are 

secured  slotted  bars  O,  (see. Figs.  2,-3, and  G,) 
preferably  three  in  number,  and  located  the 
one  above  the  other,  and  it  will,  be  observed 

ro  that  the  slots  g  of  the  respective  bars  are  lo- 
cated diagonally  to  each  other — that  is,  no 

two  slots  are  in  the  same  vertical  plane,  as 
shown  in  Fig.  2.  The  sides  of  casing  A  are 

correspondingly-  slotted  or  perforated,  (see 
15  Fig.  6,)  having  a  slot  registering  with  each 

slot  in  the  respective  bars  G  aforesaid,  and 
operative  vertically  within  said  slots  are 
gravity  tilting  levers  Irrespectively,  that  are 
substantially  the  same  in  construction,  being 

20  all  levers  of  the  first  class  and  fulcrumed  to 
the  inner  side  of  thesidps  of  casing  A.  Plates 
I,  slotted  for  the  passage  of  levers  11,  are  se- 

cured in  any  suitable  manner  to  the  casing 
and  having  inwardly -projecting  perforated 
lugs  I'  in  the  same  horizontal  plane,  with 
preferably  a  single  pin  or  rod  h,  extending 
through  the  lugs  of  a  plate  from  end  to  end 
of  the  latter.  There  are  thus  three  rows  of 

levers  on  either  side  of  the  machine,  the  le- 
30  vers  of  a  row  being  pivotally  mounted  on  the 

respective  axial  pin  or  rod  h  in  common.  The 
levers  of  the  middle  row  are  provided,  re- 

spectively', with  a  nose  J,  pivoted  near  the 
end  of  the  weight-arm  of  the  lever,  as  at  J', 
and  straddling  or  embracing  the  latter,  as  at 

J2,  and  projecting  beyond  the  end  of  the  re- 
spective lever.  The  levers  of  the  upper  and 

lower  rows  have  pivotally  connected  there- 
with, respectively,  a  lever  of  the  third  class 

IF,  the  power-arms  of  these  levers  being  piv- 
otally connected  to  the  weight-arm  and  the 

latter  being  located  in  the  same  plane  with 
the  weight-arm  of  levers  II  of  the  middle  row, 
lever  II',  as  shown,  being  preferably  ful- 

45  crumed  in  the  same  horizontal  plane  with  le- 
vers II  upon  the  same  axial  pin  or  rod.  The 

weight-arm  of  levers  IF,  like  the  weight-arm 
of  levers  II  of  the  middle  row,  have  pivotally 
connected  therewith  a  nose,  substantially  the 
same  as  nose  J,  already  described. 

Plates  G  have  forwardly-projecting  arms 
K,  that  terminate,  respectively,  in  a  depend- 

ing bifurcated  or  slotted  member  K',and  the 
power-arms  of  levers  I.I  extend  outside  casing 
A  through  the  slot  in  the  respective  members 

K',  and  forward  of  the  latter,  where  ihey  can 
be  manipulated. 

Thecross-piecesF'  of  thesliding  frame,  here- 
inbefore described,  are  provided  on  their  un- 

60  der  surface  with  teeth  /',  constituting  racks 
that  are  adapted  to.  be  engaged  by  a  toothed 
sector  L,  pivoted,  as  at  Z,  to  the  respective  up- 

right supporting-frames  B.  Each  sector  L 
has  an  arm  I/,  that  is  adapted  to  be  actuated 

65  by  a  cam  N,  mounted  on  spindle  c  at  the  re- 
spective end  of  the  type-cylinder. 
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By  the  mechanism  just  described  it  will 
be  observed  that  the  sliding  frame  is  moved 
at  right  angles  to  the  type-cylinder,  thereby 
causing  the  car.'  or  paper  X  always  to  pre-  70 
sent  a  blank  for  receiving  the  time-record  at 
the  different  times  of  the  day. 
Each  workman  is  provided  with  a  check, 

as  at  M,  bearing  a  letter  or  figure  correspond- 
ing to  the  letter  or  number  of  the  lever  that  75 

he  is  to  manipulate  to  record  his  time,  and 
this  check  he  carries  in  his  pocket  before  and 
after  working-hours.  As  the  workman  ar- 

rives at  the  shop  in  the  morning  he  slips  his 
check  upon  the  respective  lever  (the  check  80 
being  perforated  for  the  purpose),  and  then 
depresses  or  moves  the  lever  out  of  slot  in 
member  K',  and  slides  the  check  rearward,  so 
that  when  the  lever  is  released  and  returns 

to  its  normal  position  the  check  will  come  be-  85 
hind  member  K\  The  arrangement  of  parts 
is  such  that  the  operation  of  the  lever  just 
referred  to  causes  the  nose  with  which  the 
lever  is  provided,  as  hereinbefore  described, 
to  be  elevated  and  to  engage  and  lift  the  free  90 
end  of  the  adjacent  spring  E;  but  as  soon  as 
the  lever  is  out  of  the  slot  in  member  K'  the 
nose  will  release  said  spring,  the  tension  of 
the  spring  returning  the  latter  with  sufficient 
force  so  that  the  free  end  of  the  spring  will  95 
be  carried  beyond  its  normal  position  and  de- 

scend against  the  bottom  of  the  respective 

recess  d',  causing  teat  or  projection  or  ham- 
mer e  of  the  spring  to  press  the  paper  or  card, 

upon  which  the  record  is  to  be  made,  and  the  ico 
carbon-paper  or  ribbon  immediately  below 
it,  with  sufficient  force  against  the  opposing 

type  on  the  type-cylinder  to  cause  the  record 
Of  the  time  to  be  made.  The  impression  hav- 

ing been  made,  the  tension  of  the  spring  re-  105 
turns  the  latter  to  its  normal  position,  and 
the  nose  for  actuating  the  spring,  as  afore- 

said, being  pivotally  connected  with  the  le- 
ver, will  not  prevent  the  return  of  the  latter 

to  its  normal  position ;  and  it  will  be  observed  i  to 
that  by  the  transverse  movement  of  the  slid- 

ing frame  that  carries  the  paper  on  which  the 
time- record  is  made,  as  aforesaid,  which  move- 

ment is  effected  by  means  of  sectors  L,  op- 
erated by  cams  N  and  engaging  the  toothed  115 

members  or  racks  of  said  sliding  frame,  no 
matter  what  time  during  the  day  the  time  is 
recorded,  said  sliding  frame  will  at  all  times 
present  a  blank  portion  of  the  paper  for  re- 

ceiving the  record.  120 
Although  the  levers  cm  be  made  to  return 

to  their  normal  position  by  gravity,  as  indi- 
cated, springs,  as  at  S,  are  preferably  pro- 
vided,said  springs  connectingthc  levers  with 

some  suitable  supporting  member,  such  as  125 
the  inclosing  casing,  and  acting  in  the  di- 

rection to  return  the  levers  to  their  normal 

position. My  improved  machine  is  exceedingly  sim- 
ple in  construction,  and  consequently  com-  130 

paratively  inexpensive,  and  is  not  liable  to 
get  out  of  order.     I  would  also  have  it  under- 
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stood  that  modifications  may  be  made  in  the 
details   of.  construction    without   departing 
from  the  spirit  and  purpose  of. my  invention. 
,  What  I  claim  is — 

5<  1.  In  a  workman's  time-recorder,  a  rotating 
cylindrical  type-bearing  surface,  a  frame  sup- 

ported above  and  extending  lengthwise  of  the 
axis  of  said  type-bearing  surface  and  having 
cross-pieces  or  rods,  a  sliding  frame  or  car- 
lo riage  mounted  on  and  adapted  to  slide  end- 

wise of  said  rods  or  cross-pieces,  said  sliding 
frame  being  adapted  to  carry  the  time-record- 
receiving  paper  or  card  and  the  carbon-paper 
or  iuked  ribbon  instrumental  in  making  the 

15  record,  and  suitable  mechanism  for  pressing 
said  time-record-receiving  paper  or  card  and 

, Carbon-paper  or  inked  ribbon  against  the  type 
of  the  type-bearing  surface  aforesaid,  sub- 

stantially as  set  forth. 

20  2.  In  a  workman's  time-recorder,  support- 
ing frames  or  standards  and  a  rotating  type- 

cylinder  supported  by  said  frames  or  stand- 
ards, a  frame  extending  lengthwise  above  the 

cylinder  and  hinged  to  said  supporting  frames 
25  or  standards,  said  hinged  frame  having  cross- 

pieces  or  rods,  a  sliding  frame  or  carriage 
mounted  on  and  adapted  to  slideo endwise  said 
rods  or  cross-pieces  of  the  hinged  frame,  said 
sliding  frame  being  adapted  to  carry  thetime- 

30  record-receiving  paperor  card  and  the  carbon- 
paper  or  inked  ribbon  instrumental  in  mak- 

ing the  record,  and  suitable  lever  and  spring- 
actuated  mechanism  for  pressing  said  time- 
record-receiving  paper  or  card  and  carbon.- 

35  paper  or  inked  ribbon  against  the  t3*pe  on  the 
type-cylinder,  substantially  as  set  forth. 

3.  In  a  workman's  time-recorder,  upright 
supporting  frames  or  standards  and  a  rotat- 

ing type-cjiinder  supported  by  said  frames 
40  or  standards,  a  frame  mounted  on  or  connect- 

ing the  supporting  frames  or  standards  above 
the  cylinder  and  provided  with  cross-pieces 
or  rods,  a  sliding  frame  or  carriage  mounted 
on  and  adapted  to  slide  endwise  said  rods  or 

45  cross-pieces,  the  side  members  of  the  slidiug 
frame  being  bent  or  folded  to  form  holders  for 
carrying  the  time-record-receiving  paper  or 
card  and  the  carbon-paper  or  inking-ribbon 
instrumental  in  making  the  record,  andsuit- 

50  able  lever  and  spring-actuated  mechanism  for 
pressing  the  time-record-receiving  paper  or 
card  and  carbon-paper  and  inking-ribbon 
against  the  type  on  the  type-cylinder,  sub- 

stantially as  set  forth. 

55  4.  In  a  workman's  time-recorder,  an  inclos- 
ing casing,  a  rotating  type-cylinder  supported 

within  said  casing,  and  the  type  of  the  cyl- 
inder being  arranged  in  series  substantially  as 

shown  and  described,  a  frame,  as  at  D,  sup- 
60  ported  above  the  type -cylinder,  a  sliding 

frame  or  carriage  supported  by  frame  D  and 
adapted  to  move  crosswise  of  the  same  and 
carry  the  time-record-receiving  paperor  card 
and  the    carbon-paper  or  inking-ribbon  in- 

65  strumental  in  making  the  record,  a  spring,  as 
at  E,  for  each  series  of  the  type  of  the  type- 
eylinder,  said  springs  being  connected  with 

and  arranged  transversely  of:  tramc  D,  and 

having,  respectively,  a  depending  teat,  pro- 
jection, or  hammer  adapted  to  press  the  time-  70 

record-receiving  paper  or  card  and  inking- 
ribbon  or    carbon-paper  against  the  type  of 
the  respective  series  of  type  i>f  the  type-cyl- 

inder, and  levers  pi votally  connected  with  the 
inclosing  casing  and  adapted  10  be  nianipu-  75 
lated  from  outside  the  casing,  and  a  nose  or 

projecting  member,  as  at  J,  pivotally  con- 
nected with  the  inner  end  of  saki  levers  and 

adapted  to  engage  and  lift  the  free  end  of  one 
of  the  springs  aforesaid,  substantially  as  set  80 
forth. 

5.  In  a  workman's  time-recorder,  aminclos- 
ing  casing  and  a  rotating  cylinder  supported 
within  the  casing  and  bearing  type  arranged 
substantially  as  indicated,  a  hinged  frame  85 

supported  above  the  type-cylinder,  and  a 
sliding  frame  or  carriage  supported  by  said 

hinged  frame  and  adapted  to  be  moved  cross- 
wise of  the  cylinder  and  carry  the  tiine-record- 

"receiving  paper  or  card  and  the  carbon-paper  90 
or  inking-ribbon  instrumental  in  making  the 
record,  the  side  members  of  the  hinged  frame 

having  depressions  or  recesses  with  the  re- 
cesses in  one  side  member  alternating  with 

the  recesses  in  the  other  side  member,  hori-  95 
zontal  or  approximately  horizontal  leaf- 
springs  secured  to  one  of  the  respective  side 
members  of  the  hinged  frame  between  said 
depressions  or  recesses  aud  extending  trans- 

versely of  the  frame,  the  free  ends  of  said  100 
springs  being  adapted  to  be  depressed  into  a 
recess  of  and  extending  beyond  th«  opposite 
side  member  of  said  hinged  frame,  the  springs 
having,  respectively,  a  depending  projection 
or  hammer,  and  mechanism,  substantially  as  105 
indicated,  for  lifting  the  free  ends  of  said 
springs,  substantially  as  aud  for  the  purpose 
set  fbrth. 

G.  In  a  workman's  time-recorder,  an  inclos- 
ing casing,  a  rotating  cylinder  supported  no 

within  said  casing  aud  bearing  type  arranged 
substantially  as  indicated,  a  hinged  frame 

supported  above  the  type-cylinder  and  a  slid- 
ing frame  or  carriage  supported  by  said  hinged 

frame  and  adapted  to  move  crosswise  of  the  115 
cylinder  and  carry  the  time-record-receiving 
paper  or  card  and  the  carbon-paper  or  ink- 

ing-ribbon instrumental  in  making  the  rec- 
ord, the  side  members  of  the  hinged  frame 

having  depressions  or  recesses  with  the  re-  120 
cesses  in  one  side  member  alternating  with 
the  recesses  in  the  other  side  member,  hori- 

zontal or  approximately -horizontal  leaf- 
springs  secured  to  one  of  the  respective  side 
members  of  the  hinged  frame  between  said  125 
depressions  or  recesses  and  extending  trans- 

versely of  the  frame,  the  free  ends  of  said 
springs  being  adapted  to  be  depressed  into  a 
recess  of  aud  extending  be\  ond  the  opposite 
side  member  of  said  hinged  frame,  the  springs  130 
having  a  depending  projection  or  hammer, 
respectively,  three  rows  of  lov«rs  pivoted  at 
each  -ide  of  the  inclosing  casing  wilh  the  ar- 

rangement <_>f  levers,  substantial])  as  indi- 
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cated,  aud  suitable  means  operatively  con- 
nected with  the  levers  and  adapted  to  engage 

and  lift  the  free  end  of  the  springs  aforesaid, 
substantially  as  and  for  the  purpose  set  forth. 

5  7.  In  a  workman's  time-recorder,  an  inclos- 
ing casing,  a  rotating  cylinder  bearing  series 

of  type  arranged  substantially  as  indicated, 
a  frame,  as  at  D,  supported  above  the  type- 
cylinder  and  a  sliding  frame  or  carriage  sup- 

io  ported  by  frame  D  and  adapted  to  move  at 
right  angles  to  the  axis  of  the  type-cylinder 
and  carry  the  time-record-receiving  paper  or 
card  and  the  carbon-paper  or  inking-ribbon 
instrumental  in  making  the  record,  a  spring, 

15  as  at  E,  for  each  series  of  type  on  the  type- 
cylinder,  said  springs  being  connected  with 
and  arranged  transversely  of  frame  D,  and 

having,  respectively,  a  depending  teat,  pro- 
jection, or  hammer,  as  at  e,  mechanism,  sub- 

20  stantially  as  indicated,  for  lifting  the  free 
ends  of  said  springs  to  actuate  the  hammers, 
and  a  spring  connected  with  said  hammer- 
actuating  mechanism  and  acting  in  the  direc- 

tion to  return  said  mechanism  to  its  normal 
25  position,  substantially  as  and  for  the  purpose 

set  forth. 

8.  In  a  workman's  time-recorder,  a  rotating 
type-cylinder  bearing  series  of  type  arranged 
on  the  periphery  of  the  cylinder,  a  frame  or 

30  carriage  located  aboveand  lengthwise  of  said 
cylinder  and  adapted  to  slide  crosswise  of  the 
cjdinder,  said  sliding  frame  carrying  the  time- 
record-receiving  paper  or  card  and  the  carbon- 
paper  or  ribbon  instrumental  in  making  the 

35  record,  suitable  lever  and  spring-actuated 
mechanism  for  each  seriesof  type  and  adapted 
to  press  the  tirae-record-receiving  paper  or 
card  and  carbon-paper  or  inking-ribbon 
against  the  type  of  the  respective  series  of 

40  type  of  the  type-cylinder,  and  arms,  as  at  K, 
projecting  outwardly  from  the  sides  of  the  in- 

closing casing  and  having,  respectively,  a  de- 
pending member,  as  at  K',  provided  with  a 

slot  adapted  to  be  engaged  by  an  arm  or  mem- 

ber of  the  lever  mechanism  aforesaid,  sub-  45 
stantially  as  and  for  the  purpose  set  forth. 

9.  In  a  workman's  time-recorder,  support- 
ing frames  or  standards,  a  rotating  spindle 

mounted  in  said  frames  or  standards  and  a 

type- cylinder  mounted  on  the  spindle,  a  50 
frame  or  carriage  supported  above  and  ex- 

tending lengthwise  of  thecylinder,  said  frame 

or  carriage  being  adapted  to  hold  the  time- 
record-receiving  paper  or  card  and  the  car- 

bon-paper or  ribbon  instrumental  in  making  55 
the  record,  the  cross-pieces  at  either  end  of 
said  frame  being  provided  with  teeth,  a  sector 
pivotally  connecting  with  the  supporting- 
frame  at  either  end  of  the  cylinder,  and  suit- 

able means  for  operatively  connecting  said  60 
sector  with  the  rotating  spindle,  substantially 
as  and  for  the  purpose  set  forth. 

10.  In  a  workman's  time-recorder,  support- 
ing frames  or  standards,  a  rotating  spindle 

mounted  in  said  frames  or  standards  and  a  65 

type -cylinder  mounted  on  the  spindle,  a 
frame  or  carriage  supported  above  and  ex- 

tending lengthwise  of  thecylinder,  said  frame 
or  carriage  being  adapted  to  hold  the  time- 
record-receiving  paper  or  card  aud  the  car-  70 
bon-paper  or  ribbon  instrumental  in  making 
the  record,  the  cross-pieces  at  either  end  of 
said  frame  being  provided  with  teel  h,  a  sector 
pivotally  connected  with  the  supporting-frame 
at  either  end  of  the  cylinder,  and  a  cam  75 
mounted  on  the  rotating  spindle  aforesaid  at 
either  end  of  the  cylinder,  said  sector  having 
a  depending  arm  or  member  adapted  to  be 
engaged  and  actuated  by  the  respective  cam, 
substantially  as  and  for  the  purpose  set  forth.  80 

In  testimony  whereof  I  sign  this  specifica- 
tion, in  the  presence  of  two  witnesses,  this  ]  3th 

day  of  November,  1891. 

REUBEN 
Witnesses: 

C.  II.  Dorer, 

Ward  Hoover. 

D.  MORGAN. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Fred  Terstegen,  of 

Elizabeth,  in  the  county  of  Union  and  State 
of  New  Jersey,  have  invented  a  new  and  use- 

5  ful  Repeating  Mechanism  for  Watches  and 
other  Timepieces,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  improvements  in 
the  construction  of  repeating  mechanism  for 

io  watches  and  other  timepieces  and  to  the  ar- 
rangement of  the  said  mechanism  on  the  front 

plate  of  the  watch  under  the  dial,  and  also  to 
setting  the  repeating  mechanism  to  strike  the 
time  I)}7  means  of  a  winding-pinion  and  a 

15  train  of  gearing  operated  by  said  pinion. 
In  my  application  bearing  even  date  here- 

with, Serial  No.  346,780, 1  have  shown  and  de- 
scribed a  repeating  mechanism  in  which  the 

repeater-setting  lever  is  set  by  suitable  gear- 
20  ing  connecting  it  with  the  winding-stem  and 

arranged  to  break  the  connection  between 
the  repeater-motor  and  the  stem-driven  train 
by  the  action  of  the  winding-stem.  In  my 
present  invention  the  repeater-setting  lever 

25  is  operated  by  the  repeater  mechanism  auto- 
matically to  disconnect  the  stem-driven  train 

from  the  repeater- motor.  Furthermore,  in 
my  present  invention  mechanism  is  described 
and  shown  whereby  the  repeating  mechanism 

30  can  be  disconnected    from  the  stem-driven 
train  positively  by  a  repeater-setting  device 
provided  with  a  finger  which  is  adapted  to 
be  actuated  by  the  finger  of  the  operator. 
My  invention  consists  of  a  repeating  meeh- 

35  anism  so  arranged  that  the  same  may  be  ar- 
ranged to  break  the  connection  of  the  gearing 

between  the  winding-pinion  and  a  repeater- 
motor  for  actuating  the  same  when  the  re- 

peating mechanism  is  set  to  a  striking  position. 
40  My  invention  further  consists  of  a  system 

of  gearing  for  actuating  a  repeater-motor  and 
connected  with  a  winding-pinion  which  op- 

erates a  system  of  gearing  for  actuating  the 
time-motor,  said  gearing  for  actuating  the  re- 

45  peater-motor  being  breakable  automatically 
or  positively  between  the  winding-pinion  and 
the  repeater-motor  to  prevent  the  repeating 
mechanism  from  being  stopped  inadvertently. 
My  invention  also  consists  of  a  system  of 

50  gearing  for  actuating  a  repeater- motor  so  ar- 
ranged that  the  same  is  connectable  auto- 

matically or  positively  with  the  winding-train 

that  operates  the  gearing  for  actuating  the 
time-motor. 
My  invention  further  consists  of  devices  by  55 

which  the  connection  of  the  said  gearing  for 
actuating  a  repeater-motor  can  be  broken  or 
by  which  the  same  can  be  connected  with  the 
winding-train  that  operates  the  gearing  for 
actuating  the  time-motor.  60 

My  invention  further  consists  in  special 
gearing  interposed  between  a  repeater-motor 
and  a  winding-pinion  and  of  mechanism  for 
setting  the  stem-driven  train  into  its  hand- 
setting  position,  by  which  the  motion  of  the  65 
winding-train  is  communicated  to  the  dial- 
wheels,  said  mechanism  being  also  adapted 
to  interrupt  the  communication  between  the 
winding-train  and  the  dial-wheels  when  the 
winding-train  is  in  connection  with  said  mo-  70 
tor,  and  when  the  said  mechanism  is  set  so 
that  the  motion  of  the  winding-pinion  is  com- 

municated to  the  dial-wheels  said  mechanism 
breaks  the  continuity  of  the  said  gearing  be- 

tween the  winding-pinion  and  the  repeater-  75 motor. 

My  invention  further  consists  in  details  of 
improvement  and  combination  of  parts  that 
will  be  more  fully  hereinafter  set  forth. 

In  the  accompanying  drawings,  Sheet  I  rep-  So 
represents  my  improved  repeating  mechan- 

ism and  gearing  for  winding  the  motor-spring 
of  the  same  connected  with  the  winding-pin- 

ion of  a  watch  and  which  is  actuated  there!)}7. 
Figure  1  being  a  face  view  of  a  watch,  show-  85 
ing  my  improved  repeating  mechanism  and 
the  gearing  for  the  motor-spring  of  the  same 
connected   with   the  winding-pinion  of   the 
watch  and  which  is  operated  thereby  inde- 

pendent^ of  the  gearing  of  the  time-motor;  9c 
also  showing  the  device  S'  for  disconnecting 
the  said  gearing  from  the  winding-train  op- 

erated by  the  repeating  mechanism,  also  illus- 
trating by  dotted  lines  the  said  device  when 

the  same  is  operated  for  disconnecting  the  95 
said  gearing  from  the  winding-train  when  the 
repeating  mechanism  is  released,  also  show- 

ing the  yoke-lever  E,  which  is  used  for  set- 
ting the  yoke  and  the  stem-driven  train  to 

the  hand-setting  position,  and  showing  by  100 
dotted  lines  the  said  position  of  the  yoke, 
whereby  the  same  disconnects  the  gearing  of 
the  repeater-motor  from  the  winding-train. 
Fig.  la  is  a  cross-section  ou  the  line  x. r,  show- 
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ing  the  clutch  devices  engaged  by  which  the  " 
gearing  of  the  repeater-motor  is  connected 
with  the  winding-train.     Fig.  llj  is  a  similar 
view  to  Fig.  1%  showing  the  clutch   devices 

5  disconnected  by  the  yoke  when  the  same  has 
been  set  to  its  hand-setting  position  by  the 
yoke-lever  E  and  moved  to  disconnect  the 
gearing  of  the  repeater-motor  from  the  wind- 

ing-train when  the  hands  are  set.  Fig.  1°  is  a 
similar  view  to  Fig.  la,  showing  the  clutch 
devices  disconnected  by  the  setting  device  S' when  the  same  has  been  moved  to  disconnect 

the  gearing  of  the  repeater-motor  from  the 
winding-train  when  the  repeating  mechanism 
is  being  released.  Fig.  ld  is  the  arbor-wheel 
for  the  motor-spring  of  the  repeating  mech- 

anism detached  and  enlarged.  Fig.  le  is  an 
enlarged  view  of  the  clutch  devices,  partly  in 
section. 

Sheet  II  represents  my  improved  gearing 
for  the  repeater-motor  and  illustrating  vari- 

ous ways  by  which  the  said  gearing  may  be 
connected  with  and  disconnected  from  the 

winding-train  of  a  watch,  Fig.  2  being  a  face 
view  of  a  part  of  the  watch,  showing  the  yoke- 
lever  E,  the  yoke,  and  the  shif table  wheel  V, 
and  a  modification  of  the  device  for  discon- 

necting the  gearing  of  the  repeating  mechan- 
ism, also  showing  the  gearing  of  the  repeater- 

motor  disconnected  from  the  winding-train 
by  the  yoke,  also  showing  the  modified  yoke- 
lever  with  its  step  e2  and  illustrating  by  dot- 

ted lines  the  position  of  the  yoke  when  the 
same  has  been  set  by  the  yoke-lever  and  its 
step  e2  to  connect  the  gearing  of  the  repeater- 
motor  by  the  shiftable  wheel  V  with  the 
winding-train  when  the  said  yoke,  with  its  in- 

cut yi,  is  set  in  line  with  the  hubof  the  wheel 
V,  which  is  shifted  in  gear  with  the  winding- 

40  train  by  a  spring,  and  also  showing  the  setting 

deviceS',  as  described  in  connection  with  Fig. 
1.  Fig.  2a  is  a  cross-section  on  line *•'«',  Fig. 
2,  showing  the  shiftable  wheel  V  connected 
with  the  winding-train  and  with  the  gearing 

45  of  the  repeater-motor  when  the  yoke  has  been 
set  with  its  incut  yi  in  line  with  the  hub  of 
the  said  wheel.  Fig.  2b  is  a  similar  view  of  a 
part  of  the  mechanism  shown  in  Fig.  2a,  show- 

ing the  shiftable  wheel  V  disconnected  from 
50  the  gearing  of  the  repeater-motor  and  from 

the  winding-train  by  the  setting  device  S' 
when  the  repeating  mechanism  or  its  striking- 
rack  is  being  released,  and  also  illustrating  the 
shiftable  wheel  V  disconnected  from  the 
gearing  by  the  yoke  Y  when  the  same  is  moved 
into  its  setting  and  winding  position.  Fig.  3 
represents  a  face  view  of  a  part  of  a  watch, 
showing  a  stem-driven  train  of  well-known 
construction,  representing  a  stem -winding 
and  lever-setting  mechanism  of  an  "Elgin" 
watch  and  showing  my  improved  gearing  of 
the  repeater-motor  applied  thereto  and  the 
same  disconnected  from  the  winding-train  by 
the  setting  device  S'  and  showing  the  setting 
deviceS'  modified.  Fig.  3a  is  a  sectional  eleva- 

tion of  Fig.  3  from  the  direction  of  the  arrow  1, 

25 

3° 

35 

55 
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showing  the  shiftable  wheel  V  brought  into 

engagement  with  the  gearing  of  the  repeater- 
motor  when  the  setting  device  S'  is  moved  by 
the  finger  of  an  operator,  so  that  its  part  s7  is 
set  behind  the  edge  of  the  striking- rack, 
whereby  its  parts0  is  brought  out  of  line  with 
the  hubof  the  shif  table  wheel  V,  which  is  set 
by  its  spring  in  gear  with  the  gearing  of  the 
repeater-motor,  the  position  of  the  said  set- 

ting device  being  illustrated  by  the  dotted 
lines  in  Fig.  3.  Fig.  4  is  a  face  view  of  apart 
of  a  watch  and  representing  a  stem-windine: 

and  lever-setting  mechanism  of  a"Waltham" 
watch  and  my  improved  gearing  of  the  re- 

peater-motor applied  thereto  modified  and  in 
connection  with  the  repeater-motor  applied 
on  the  back  of  the  watch-movement,  as  fully 
shown  and  described  in  my  application  for 
patent  bearing  even  date  herewith,  and  the 
gearing  of  the  repeater-motor  disconnected 
from  the  winding-train  and  the  settingdevice 
S' modified,  and  also  illustrating  the  position 
of  the  setting  device  S'  in  dotted  lines  when 
the  same  is  moved  by  the  finger  of  an  op- 

erator, whereby  the  same  connects  the  gear- 
ing of  the  repeater-motor  with  the  winding- 

train.  Fig.  4a  is  a  sectional  elevation  of  Fig. 
4  from  the  direction  of  arrow  2,  showing  the 
setting  device  moved  to  the  connecting  posi- 

tion of  the  gearing  of  the  repeater-motor  with 
the  winding-train,  also  showing  the  repeater- 
gearing  connected  with  the  actuating-wheel 
of  the  repeater-motor  placed  on  the  back  of 
the  watch,  and  also  showing  in  dotted  lines  the 
position  of  the  gearing  of  the  repeater-motor 
when  set  out  of  connection  with  the  winding- 
train.  Fig.  5  represents  a  face  view  of  a 
part  of  a  watch  and  illustrating  a  stem-wind- 

ing and  lever-setting  mechanism  of  an  Elgin 
watch  similar  to  Fig.  3  and  my  improved 
gearing  of  the  repeater-motor  applied  thereto, 
the  wheel  of  the  said  motor  being  placed 
on  the  back  of  a  watch,  as  shown  in  Fig. 
4a,  showing  thegearingof  the  repeater-motor 
connected  with  the  winding-train  and  the 
yoke-lever  mechanism  modified  by  which  the 
gearing  of  the  repeater-motor  is  disconnected 
when  the  same  is  moved  to  its  hand-setting 
position.  Fig.  5a  is  a  side  view  from  the  di- 

rection of  the  winding-pinion  of  a  portion  of 
the  watch,  showing  the  location  and  arrange- 

ment of  the  gearing  of  the  repeater-motor 
connected  with  the  winding-train  and  show- 

ing by  dotted  lines  the  position  of  the  spring- 
bar  t9  when  the  yoke-lever  is  being  moved  to 
its  hand-setting  position,  illustrating  by  dot- 

ted lines  the  disconnection  of  the  clutch  de- 
vices of  the  gearing  of  the  repeater-motor  and 

its  connection  with  the  winding-train  broken. 
Fig.  5b  is  a  view  of  the  spring-bar  t9  and  the 
clutch  device  detached  from  the  watch-plate. 
Fig.  6  represents  a  sectional  view  of  the  re- 
peating-mechauism  bridge  and  the  plate  A', 
showing  the  position  of  the  striking-hammer 
and  its  construction  and  also  illustrating  the 
moderatiug-gear.     Fig.  7  is   a   similar  view 
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showing  the  motor  and  arbor-wheel  N'  in 
gear  with  the  driving-wheel  O  for  opei'ating 
the  striking-racks  P  and  Q. 

Similar  letters  and  figures  of  reference  in- 
5  dicate  corresponding  parts. 

A  winding-stem  D  is  connected  suitably 
with  a  winding  pinion  or  wheel  1  of  a  watch. 
The  said  pinion  engages  a  crown-wheel  2, 
placed  under  a  yoke  Y,  pivoted  to  the  watch- 

lo  plate  A'  and  held  in  place  bj7  a  cap  and 
screws,  as  usual.  At  one  end  of  the  yoke  is 
pivoted  an  intermediate  winding-wheel  3,  en- 

gaging the  barrel-arbor  wheel  4  when  the  yoke 
is  in  its  winding  position. 

15  5  is  the  intermediate  setting-wheel  for  trans- 
mitting the  motion  of  the  crown-wheel  to  the 

dial-wheels  when  the  yoke  is  in  its  setting 
position. 

6  is  the  minute-wheel,  and  7   the  eannon- 
20  pinion  placed  on  the  center-post  8,  suitable 

wheels  being  shown  that  connect  the  setting- 
wheel  5  with  the  cannon-pinion  7,  and  which 
are  called  the  "dial- wheels." 

The  above-described  mechanism  of  a  stem 

25  winding  and  setting  watch  is  of  well-known 
construction  and  does  not  differ  in  operation 
from  similar  mechanism  found  in  other 
watches,  except  as  modified  in  the  manner 
hereinafter  described  by  the  mechanism  and 

30  modes  of  operation  peculiar  to  iny  invention. 
I  will  now  describe  in  detail  my  novel  de- 

vices for  operating  a  repeating  mechanism  by 
means  of  a  winding-pinion  forming  part  of  a 
stem-driven  train  of  a  watch.     The  winding 

35  pinion  or  wheel  1  engages  a  wheel  2,  which 
engages  a  gear-wheel  11,  which  is  pivoted  in 
a  suitable  depression  or  seat  in  the  watch- 
plate  A'  and  held  in  place  by  a  screw  and 
forms  here  part  of  the  stem-driven  train.     A 

40  gear-wheel  U,  engaging  the  wheel  11  and 
turned  thereby,  is  pivoted  in  a  depression  or 

seat  in  the  watch-plate  A'  and  held  in  place 
by  a  hollow  screw  u2,  as  shown  in  detail  in 
Fig.  le.     The   wheel   U   is  provided  with   a 

45  ratchet-tooth  u',  projecting  from  its  upper side  near  its  center  hole.  A  shiftable  wheel 
V,  having  on  its  upper  side  a  head  or  rini  ft 
and  on  its  under  side  an  arbor  or  staff  T.  is 
set  upon  the  wheel  U,and  its  arbor  is  placed 

50  in  the  hollow  screw  or  stud  u2,  so  as  to  shift 
up  and  down  within  the  same.  The  wheel  V 
is  provided  with  a  diagonal  oblong  hole  or 

incut  V ',  of  which  one  edge  on  its  under  side is  rounded  off  or  beveled  down  and  the  other 

55  under  edge  of  the  hole  t'  is  sharpened,  and  the said  wheel  V  rests  upon  the  wheel  IT  in  such  a 

manner  that  the  said  ratchet-tooth u'  engages 
into  the  hole  t'  of  the  wheel  V  and  bears 
agaiustits  sharp  edge,  so  as  to  formacoupling 

60  or  clutch  device  whereby  the  wheel  U  can  turn 
the  wheel  V.  A  suitable  spring  £2  presses 
by  its  free  end  upon  the  head  P  on  the  shift- 
able  wheel  V  to  keep  one  of  the  coupling  de- 

vices engaged  with  the  other  coupling  device. 
65  The  wheel  U  is  turned  by  the  crown-wheel  2 

in  either  direction  by  the  winding-pinion  and 
stem-arboi'.     The  arrangement  of  the  parts  is 

such  that  when  the  crown-wheel  is  turned  by 
the  winding-pinion  and  stem  to  the  right  the 
shiftable  wheel  V  is  unlocked  or  disengaged  7a 
from  the  wheel  U  and  the  motion  of  the  stem- 
driven  train  is  transmitted  to  the  wheel  4, 
which  winds  the  motor-spring  of  the  time 
mechanism;  but  by  turning  the  winding-pin- 

ion by  the  stem-arbor  to  the  left  or  reverse  75 
direction  the  motion  of  the  same  is  transmit- 

ted by  the  wheel  IT  to  the  wheel  V  by  its 

clutch  device  u'  engaging  and  locking  the 
clutch  device  V  of  the  wheel  V.  The  wheel 
V  engages  a  wheel  12,  pivoted  to  the  plate  80 
A'  and  in  engagement  with  the  wheel  O,  which 
engages  the  wheel  W  for  actuating  the  motor- 
spring  of  the  repeating  mechanism. 

The  clutch  devices  of  the  wheels  IT  and  V 

can  be  connected  and  disconnected  by  a  set-  85 
ting  device  S',  as  will  be  described  hereinaf- 

ter, or  by  mechanism  connected  with  the  yoke- 
lever  E,  which  is  for  the  purpose  of  setting 
the  stem-driven  train  in  connection  with  the 
dial-wheels.  The  yoke  Y,  which  is  provided  jo 
with  a  projection  or  arm  ?/2and  beveled  at  its 
end,  is  moved  by  the  said  yoke-lever  in  con- 

tact with  and  under  the  head  or  rim  ft  of  the 
shiftable  wheel  V.  The  said  head  ft  of  the 
wheel  V  is  arranged  so  that  its  top  is  larger  95 
in  proportion  to  its  bottom,  so  as  to  form  a 
rim  which  is  beveled  or  rounded  off,  and  un- 

der the  said  beveled  rim  ft  the  beveled  arm  y2 
of  the  yoke  operates. 

The  operation  is  as  follows:  The  yoke-lever  100 
E  being  moved  in  the  direction  of  the  arrow, 

its  arm  e'  comes  in  contact  with  the  projec- 
tion y'  of  the  yoke  Y,  which  is  turned  there- 

by until  the  arm  e'  of  the  yoke-lever  is  pressed 
against  and  onto  the  said  projection  of  the   105 
yoke,  as  shown  in  dotted  lines  in  Fig.  1,  and 
the  said  yoke  is  thereby  moved  to  the  posi- 

tion shown  in  dotted  lines,  in  which  position 
the  wheel  3  on  the  yoke  is  disconnected  from 
the  winding-wheel  4  of  the  time-motor  and  the  1 10 
wheel  5  is  connected  with  the  dial-wheels,  and 
the  yoke,  with  its  arm  y2,  is  set  under  the  bev- 

eled rim  ft  of  the  shiftable  wheel  V',  thereby 
lifting  or  moving  the  wheel  V  out  of  connec- 

tion with  the  clutch  device  of  the  wheel  U,  as  115 
shown  by  the  dotted  lines  in  Fig.  land  shown 
in  Fig.  lb.     The  stem-driven  train  can  now  be 
operated  for  setting  the  dial-wheels,  and  as 
the  wheel  V'  is  disconnected  from  the  stem- 
driven  train  the  gearing  of  the  repeater-mo-  12c 
tor  cannot  be  actuated  and  the  dial-wheels 
may  be  set  forward    or  backward    without 
interfering  with  the  repeating  mechanism. 

By  pushing  the  yoke-lever  E  back  to  its  ini- 
tial position  the  yoke  Y  is  turned  back  to  its  125 

winding  position  by  a  suitable  yoke-spring, 
and  the  wheel  V,  being  released  by  the  pro- 

jection y2  of  the  yoke  passing  from  under  the 
rim  ft,  is  pressed  against  the  wheel  U  by  its 
spring  t2,  as  shown  in  Figs.  1  and  1% whereby  130 
its  clutch  device  ft  is  moved  into  position  to 

engage  the  clutch  device  u'.     The  wheel  V 
now  engages  the  wheel  12, which  is  in  engage- 

ment with  wheel  O,  placed  on  a  stud  0',  at- 
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tached  to  the  watch-plate,  and  which  engages 
the  wheel  N',  provided  with  a  winding-arbor 
N  for  winding  the  motor-spring,  placed  in  a 
seat  arranged  on  the  underside  of  the  bridge 

5  b.  The  bridge  b  is  fastened  by  suitable  screws 

to  the  watch-plate  A'.  Between  the  bridge  b 
and  the  said  plate  the  moderating-gear  or 
regulating-wheels  are  placed — viz.,  the  wheel 
N',  which  is  partly  turned  out  on  its  upper 

10  side  to  form  a  depression  or  seat  for  a  motor- 
spring  M,  as  shown  in  detail  in  Fig.  ld  and 
Figs.  G  and  7.  The  said  wheel  gears  with  a 

pinion  c,  connected  with  a  wheel  N3.  On  the 
pinion  c  a  ratchet-wheel  is  attached,  engaged 

15  by  a  click  controlled  by  a  click-spring  and 
fastened  to  wheelN2and  operates  in  the  usual 
manner,  but  not  shown  in  the  drawings,  as  it 
is  fully  illustrated  and  described  in  my  ap- 

plication for  patent  bearing  even  date  here- 
20  with,  Serial  No.  340,780.  The  wheel  N2  gears 

with  a  pinion  attached  to  wheel  N3,  which  in 
turn  gears  with  a  pinion  attached  to  wheel  X4 
or  escape-wheel  with  which  the  escapement 
Is 5  engages,  as  shown  in  dotted  lines,  Fig.  1. 

25  The  mechanism  for  transmitting  motion 
from  the  motor-spring  to  the  racks  and  ham- 

mers consists  of  the  wheel  O,  engaged  by 

wheel  N'.  The  said  vr heel  O  is  provided  with 
a  catch  p',  bearing  against  the  edge   of  the 

30  hour-striking  rack  P,  placed  above  or  on  the 
wheel  O  and  is  moved  by  the  same.  The 

wheel  is  provided  with  an  opening  o3,  giving 
place  for  the  seconds-hand  staff,  which  passes 
through  the  same.     The  hour-rack  P  is  pro- 

35  vided  with  a  pin  or  shoulder  p2  near  its  cen- 
ter, projecting  downwardly  through  an  open- 
ing o4,  provided  for  it  in  the  wheel  O,  and  the 

rack  P  through  the  said  pin  is  engaged  by  the 
rack-spring  W,  placed  under  the  wheel  0. 

40  This  rack-spring  is  for  the  purpose  of  setting 
the  hour-rack  with  its  snail-piece  px  against 
the  snail  Z.  A  rack  Q  is  placed  above  or  on 

the  hour-rack  P  and  moved  by  the  catch  q', 
attached  to  the  rack  P,  as  shown.     The  rack 

45  Q  is  provided  with  a  shoulder  q2  near  its  cen- 
ter, engaged  by  the  rack-spring  X,  which 

serves  for  holding  the  racks  and  wheel  O  down 

in  place  against  the  watch-plate  A',  and  is 
also  for  the  purpose  of  setting  the  rack  Q  with 

50  its  snail-piece  qi  against  the  snail  K.  The 
snail  K  is  attached  to  the  cannon-pinion  7, 
placed  on  the  center  post  8,  forming  part  of 
the  time-train  of  the  watch.  In  connection 

with  the  snail  K  the  arm  k2  of  the  surprise  k' 
5=   at  the  full  hour  turns  one  tooth  of  the  star- 

wheel  Z'   forward.      On    the  star-wheel  the 

jumper  J  acts  by  its  spring^''  as  usual  in  re- 
peaters. 

The  hour-rack  P  is  provided  with  an  incut 
60  ps,  which  forms  a  seat  for  the  releasing  de- 

vice R,  pivoted  at  r  to  the  watch-plate  and 
under  the  bridge  b.  A  pin  b',  attached  to  the 
bridge  b  and  having  its  end  or  point  beveled 
down,  projects  toward  the  releasing  device  R. 

65  The  releasing  device  is  formed  as  aflat  spring, 
which  is  provided  with  a  pin  or  suitable  fin- 

ger s',  forming  a  stop-finger  which  projects 

downwardly  from  the  releasing  device  and  in 

line  with  a  projection  or  guide  device  o2  of  the 
wheel  O.  The  said  guide  device  o2  is  for  the  70 
purpose  of  setting  and  pressing  the  releasing 

device  R  by  its  stop-finger  s'  against  aud  upon 
or  over  the  pin  b'  on  the  bridge  b,  thereby 
bending  or  lifting  the  end  of  the  releasing  de- 

vice out  of  and  away  from  the  incut p3of  the  75 
rack  P  to  release  the  striking-racks  and  also 
for  the  purpose  of  stopping  the  winding  of 
the  stem  -  driven  train,  so  that  the  repeater- 
motor  spring  cannot  be  overwound  or  broken. 

A  device  S',  which  I  will  call  the  "  setting  80 
device,"  is  pivoted  to  the  watch-plate  at  a2 
and  is  in  connection  with  a  springs5,  attached 
to  the  plate  at  ts.  The  setting  device  S'  is 
provided  with  two  projections  or  arms.  The 
longest  arm  s1  is  engaged  by  the  striking-  85 
rack  Q,  which  holds  the  short  beveled  arm  s6 
of  the  setting  device  S' away  from  the  bev- 

eled rim  P  of  the  sh  if  table  wheel  V,  as  shown 
in  Fig.  1,  when  the  repeating  mechanism  is  in 
its  normal  or  initial  position.  The  said  bev-  90 
eled  arm  s6  of  the  setting  device  S'  is  in- 

tended to  be  moved  against  and  under  the 
beveled  rim  ft  of  the  shiftable  wheel  V  for 
setting  the  same  out  of  connection  with  the 
clutch  device  of  the  wheel  IT.  95 

The  operation  is  as  follows:  When  the 
winding-stem  D  turns  the  winding-pinion  1, 
crown-wheel  2,  wheel  11,  wheel  IJ,  engaging 
by  its  clutch  device  the  wheel  V,  wheel  12, 

and  wheel  O,  engaging  the  motor-wheel  N',  100 
the  said  wheel  N'is  turned  in  the  direction  of 
the  arrow  shown  on  bridge  b  in  Fig.  1  until 

the  projection  or  guide  device  o2  of  the 
wheel  O  comes  in  contact  with  the  pin  or 

stop-finger  s'of  the  releasing  device  R,  there-  105 
by  turning  and  pressing  the  releasing  de- 

vice against  and  upon  or  over  the  pin  b' 
against  the  bridge  b  and  also  stopping  the 
further  windingof  the  stem-driven  train  and 
setting  or  bending  the  releasing  device  R  no 
out  of  engagement  with  the  rack  P.  The 
rack  P,  being  set  free,  is  turned  by  its  spring 
W  against  the  hour-snail  Z  and  the  rack  Q 
by  its  spring  X  against  the  snail  K  or  into 

their  striking  position.  The  arm  s"  of  the  115 
setting  device  S'  being  set  free  by  the  repeat- 

ing mechanism  and  the  rack  Q  being  released, 

the  setting  device  S'  is  moved  by  its  spring 
s5,  and  its  beveled  arm  s6  is  set  under  the 
beveled  rim  t4  of  the  shiftable  wheel  V,  120 
thereby  moving  the  said  wheel  V  and  shifting 
it  out  of  connection  with  the  ratchet-tooth  u' 
of  the  wheel  U,  as  shown  by  the  dotted  lines 

in  Fig.  1  and  shown  in  Fig.  1°,  thereby  auto- 
matically disconnecting  the  wheel  V  from  125 

the  stem-driven  train.  The  motor  -  spring 
moves  the  wheel  X',  engaging  the  moderating- 
gear,  and  now  moves  back  the  wheel  O,  and 

its  catch  p'  comes  in  contact  with  the  rack  P, 
turning  the  same  back,  and  its  rack-teeth,  en-  130 
gaging  the  hammer-tooth  7?2,operates  the  ham- 

mer H,  which  by  its  spring  F  is  forced  against 
the  gong-spring  G.  The  hour-rack  P  on  its 
return  motion  by  means  of  its  catch  q'  comes 
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in  contact  with  tae  rack  Q  and,  turning  the 
same  back,  its  rack-teeth  engaging  the  ham- 

mer-tooth i2,  operates  the  hammer  I,  which  by 
its  spring/3  is  forced  against  the  gong-spring 

5  G',  and  when  the  last  stroke  is  made  the  rack 
Q  by  the  edge  q*  comes  in  contact  with  the 
releasing  device  R,  resting  upon  the  pin  b' 
on  the  bridge  b,  and  turns  and  pushes  the  re- 

leasing device  backward  and  from    the  said 
10  pin,  whereby  the  releasing  device  springs 

back  into  the  incut  or  seat  ̂ j3  of  the  rack  P 
again.  At  the  same  time  the  end  or  edge  cf 
of  the  rack  Q  comes  in  contact  with  the  arm 

s'  of  the  setting  device  S'  and  turns  the  same 
15  back,  whereby  its  beveled  arm  s6  is  moved 

away  from  under  the  beveled  rim  tl  of  the 
shiftable  wheel  V  in  the  position  as  shown 
in  Fig.  1,  and  the  shiftable  wheel  is  pressed 
back  again  in  contact  with  the  ratchet-tooth 

20  u'  of  wheel  TJ  by  the  spring  P,  (as  shown  in 
Fig.  la,)  thereby  automatically  connecting  the 
gearing  of  the  repeater-motor  spring  with  the 
stem-driven  train. 

The  hammers  are  operated   by  their  ham- 
25  mer-teeth  as  usual  in  repeaters.  The  hammers 

are  shown  pivoted  to  the  front  of  plate  A',  and 
the  head  of  each  hammer  is  suitably  formed 
s )  as  to  project  through  a  suitable  opening  a3, 
provided  for  it  in  the  front  plate  in  position 

30  to  strike  the  gong-spring  on  the  other  or  un- 
der side  of  the  front  plate  A',  to  which  the 

said  gong-springs  are  attached,  as  shown  by 
the  dotted  lines. 

The  connecting  of  the  gearing  of  a  repeater- 
35  motor  with  the  winding-train  of  a  watch  can 

be  done  in  various  ways,  as  well  as  discon- 
necting it  therefrom.  For  instance,  in  Sheet 

II,  Fig.  2,  the  shiftable  wheel  V  engages  and 
disengages  the  winding-train  in  the  following 

40  manner:  The  shiftable  wheel  V  is  provided 
with  a  hub  I,  the  top  of  which  is  beveled  or 
rounded  off,  as  shown  in  Figs.  2a  and  2b,  and 
is  placed  on  a  post  or  stud  a4,  attached  to  the 
watch-plate.     A  suitable  spring  V,  attached 

45  to  the  watch-plate  at  P,  as  shown  in  Fig.  2, 
presses  against  the  under  side  of  the  said 
wheel  V.  Above  the  wheel  V  is  an  arm  of 
the  yoke  Y,  provided  with  a  projection  if  and 
a  projection  if,  divided   by  an  incut  or  hole 

50  y*,  as  shown.  The  projection  if  of  the  yoke 
bears  on  the  hub  I  of  the  shiftable  wheel  V 
and  is  in  line  with  the  said  hub  when  the 
yoke  and  stem-driven  train  are  in  the  wind- 

ing position  for  the  time-motor  spring,  as 
55  shown  in  Fig.  2,  and  the  wheel  V  is  pressed 

or  set  out  of  connection  with  the  wheel  12 
and  wheel  11,  and  therefore  the  gearing  of 
the  repeater -motor  spring  is  disconnected 
from  the  stem-driven  train,  as  shown  in  Fig. 

60  2b.  The  position  of  the  yoke  Y  is  changed 
by  an  arm  of  the  yoke-lever  E,  which  arm  is 
provided  with  two  steps  e~  and  e',  coming  in 
contact  with  the  projection  y'  of  the  yoke  Y 
to  give  two  different  positions  to  the  same. 

65  When  the  yoke-lever  E  is  turned  to  the  posi- 
tion shown  by  the  dotted  lines  in  Fig.  2,  the 

step  e2  is  set  or  pressed  onto  the  projection  y' 

of  the  yoke  Y,  which  is  moved  thereby  to  the 
position  shown  in  dotted  lines,  in  which  posi- 

tion the  wheel  3  on  the  yoke  is  disconnected  70 
from  the  winding-wheel  4  of  the  time-motor 
and  the  yoke,  with  its  projection  y3,  is  set  out of  line  with  the  hub  /  of  the  shiftable  wheel 
V  and  the  incut  if  of  the  yoke  is  brought  in 
linethehubof  the  said  wheel,  which  is  pressed  75 

and  set  into  the  said  incut  //'  by  its  spring  V, 
and  thereby  in  connection  with  the  wheel  11 
and  wheel  12,  as  shown  in  Fig.  2a,  and  there- 

fore the  gearing  of  the  repeater-motor  is  con- 
nected with  the  stem-driven  train.  When  80 

the  yoke-lever  E  is  turned  so  that  its  other 

step  e'  is  pressed  against  and  onto  the  pro- 
jection y'  of  the  yoke,  the  projection  if  of the  same  comes  in  contact  and  in  line  with 

the  hub  I  of  the  wheel  V,  which  is  there-  85 
by  pressed  or  set  out  of  connection  with 
the  wheels  12  and  11,  and  t  he  wheel  V  is  in 

the  same  position  again  as  in  Fig.  2b,  and 
therefore  the  gearing  of  the  repeater-motor 
is  disconnected  from  the  stem-driven  train,  90 
as  the  yoke  is  now  in  its  hand-setting  posi- 

tion and  the  stem-driven  train  in  connection 
with  the  dial  -  wheels  for  setting  the  same. 
When  the  yoke-lever  E  is  pressed  back,  the 
yoke  Y  is  set  by  a  suitable  yoke-spring  to  its  95 
winding  position  and  the  stem-driven  train  in 
gear  with  the  winding-wheel  1  of  the  time- 
motor,  as  usual.  The  projection  if  is  then 
resting  on  top  of  the  shiftable  wheel  V  to 
disconnect  the  said  wheel  from  the  wheels  12  roo 
and  11,  and  is  therefore  out  of  connection  with 
the  gearing  of  the  repeater- motor,  and  the 
stem-driven  train  can  be  turned  in  either  di- 

rection. When  it  is  desired  to  make  the  re- 
peater strike,  the  yoke-lever  E  is  turned,  as  105 

before  described,  so  that  its  step  e2is  pressed 
onto  the  projection  y'  of  the  yoke  Y,  thereby 
moving  the  yoke  with  its  incut  if  in  line  with 

the  hub  I  of  the  shiftable  wheel  V',which  is  set 
by  its  spring  V  in  gear  with  the  wheels  11  and  [  10 
12,  and  the  stem-driven  train  is  thereby  con- 

nected with  the  gearing  of  the  repeater-mo- 
tor, which  is  actuated  thereby. 

A  setting  device  S',  controlled  by  its  spring 
6-5,  is  used  to  disconnect  the  wheel  V  from  115 
the  stem-driven  train  when  the  striking-rack 
Q  is  being  released,  as  described  in  connec- 

tion with  Fig.  1,  Sheet  1.  The  short  arm  s6 
of  the  setting  deviceS'  is  then  pressed  against 
and  upon  the  hub  I,  as  shown  in  dotted  lines  120 
in  Fig.  2,  Sheet  II,  and  the  wheel  V  is  there- 

by pressed  out  of  connection  with  the  wheels 
12  and  11  and  is  disconnected  from  the  stem- 

driven  train,  as  shown  in  Fig.  2b.  When  the 
striking-rack  is  turned  back  to  its  initial  po-  125 
sition  by  its  motor,  it  comes  in  contact  with 

the  long  arm  s?of  the  setting  device  S',  which 
is  turned  thereby  and  turns  its  short  arm  s6 
away  and  out  of  engagement  with  the  hub  I 
on  the  shiftable  wheel  V',  which  is  set  by  its  130 
spring  /'  again  in  connection  with  the  wheels 
11  and  12,  thereby  again  connecting  the  stem- 
driven  train  with  the  gearing  of  the  repeater- 
motor,  as  shown  in  Fig.  2a.     In  case  the  set- 
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ting  device  S'  is  not  used,  when  the  repeater- 
motor  is  wound  and  the  striking  -  rack  re- 

leased the  winding-gear  of  the  repeater-mo- 
tor remains  in  connection  with  the  stem- 

5  driven  train  until  the  yoke-lever  E  is  turned, 
whereby  the  joke  Y  changes  its  position,  so 
that  either  one  of  the  projections  y2  or  ys  is 
moved  upon  the  hub  I  of  the  shiftable  wheel 
V,  thereby  pressing  the  same  out  of  couuec- 

ic  tion  with  the  stem-driven  train,  as  before  de- 
scribed. The  yoke-lever  E,  with  its  step  e2,  is 

for  the  purpose  of  permitting  the  gearing  of 
a  repeater-motor  to  be  put  in  connection  with 
the  stem-driven  train  of  a  watch. 

15  In  Fig.  3  the  stem-driven  train  and  its  wind- 
ing and  hand-setting  arrangement  are  of  well- 

known  construction,  and  my  invention  is 
shown  applied  thereto.  The  wheel  O,  wheels 
12  and  11,  and  the  shiftable  wheel  V,  with  its 

20  hub  I,  controlled  by  its  spring  V,  are  the  same 
as  described  in  Fig.  2.  The  shiftable  wheel 
V  is  set  in  connection  with  the  stem-driven 

train  by  the  setting  device  S',  provided  with 
an  arm  ss,  which  is  to  be  engaged  with  and 

25  actuated  b}7  a  finger  of  the  operator.  The 
setting  device  S'  has  its  long  arm  sT,  which 
comesin  contact  with  the  striking-rack, formed 
as  a  thin  flat  spring, as  shown  in  Fig.  3a,  which 
is  set  by  the  spring  s5  on  the  top  of  the  rack 

30  Q,  and  its  other  arm  s6  rests  upon  the  hub  I  of 
wheel  V  to  disengagethe  samefrom  the  wheel 
12,  as  shown  in  Fig.  3  and  in  dotted  lines, 

Fig.  3-. 
To  actuate  the  repeater-motor  and  operate 

35  the  repeating  mechanism  to  strike,  the  set- 
ting-lever S'  by  its  arm  s8  is  turned  in  the  di- 

rection of  the  arrow  by  the  finger  of  the  op- 
erator until  the  spring-arm  s7  of  the  said  le- 

ver snaps  behind  the  striking-rack  Q  and 
40  holds  the  setting-lever  S'  in  this  position,  as 

shown  in  the  dotted  lines  in  Fig.  3  and  in  full 

lines  in  Fig.  3a,  whereby  its  arm  s6  is  moved 
away  and  out  of  line  with  the  hub  I  of  the 
shiftable  wheel  V,  which  is  set  by  its  spring 

45  V  in  gear  with  wheel  12,  which  latter  gears  in 
wheel  O,  and  the  wheel  Ois  in  connection  with 
a  winding-gear  of  a  repeater-motor,  as  before 
described.  When  the  repeater-motor  is  being 
actuated  by  the  stem-driven   train  and  the 

50  striking-rack  Q  is  released,  the  setting-lever 
S'  is  released  and  is  turned  back  again  by  the 
spring  s5  to  its  first  or  initial  position  and  the 
arm  s6  is  pressed  against  and  upon  the  hub  I 
of  the  shiftable  wheel  V,  which  is  thereby 

55  pressed  and  set  out  of  connection  with  the 
wheel  12,  and  the  gearing  of  the  repeater-motor 
is  therefore  out  of  connection  with  the  stem- 
driven  train.  The  striking-rack  Q  is  provided 
on  its  end  edge  with  an  inclined  notch  or  bev- 

60  eled  groove  q7,  and  when  moved  back  to  its 
initial  position  by  suitable  means  actuated 
by  the  repeater-motor  the  said  beveled  groove 
q7  comes  in  line  with  the  point  or  end  of  the 
spring-arm  a7  of  the  setting-lever  S',  and  the 

65  said  spring-arm  sT  is  thereby  bent  on  and 
over  the  rack  Q,  as  shown  in  Fig.  3  and  in 
dotted  lines  in  Fig.  3a;  but  when  the  setting- 

lever  S'  is  turned  by  the  finger  of  the  oper- 
ator, as  before  described,  its  spring-arm  s7  is 

turned  away  from  the  upper  side  of  the  rack  70 
Q  and  snaps  behind  the  said  rack  and  with 
its  end  or  point  rests  against  the  flat  edge  and 
behind  the  beveled  groove  q7  on  the  rack  Q, 
as  shown,  and  in  this  position  of  the  said  set- 

ting-lever the  connection  is  effected  by  the  75 
gearing  of  the  repeater-motor  with  the  stem- 
driven  train;  but  when  the  rack  is  released 
at  its  striking  position  then  the  said  gearing 
is  automatically  disconnected  from  the  stem- 
driven  train,  as  before  described.  In  this  80 
figure  the  device  for  setting  the  hands  is  en- 

tirely separate  from  the  gearing  of  the  re- 
peater-motor and  is  of  well-known  construc- 

tion, as  before  stated. 
Fig.  4  represents  a  stem-driven  train  of  85 

well-known  construction  to  which  my  inven- 
tion is  applied.  The  shiftable  wheel  V  is  at- 

tached to  a  sliding  arbor  T,  (shown  in  Fig.  4%) 

which  passes  through  the  watch-plates  A' and 
A  and  on  its  opposite  end  is  provided  with  a  90 

gear-wheel  V,  which  engages  the  wheel  N'  for 
actuating  a  motor-spring,  as  described  and 
shown  in  my  application  for  patent  bearing 
even  date  herewith,  Serial  No.  346,780. 

The  shiftable  wheel  V,  placed  on  one  side  95 
of  the  crown-wheel  2  and  out  of  gear  with  the 
same,  is  set  in  connection  with  the  said  wheel 

by  the  setting  device  S'  in  the  following  man- 
ner: The  setting-lever  S'  is  provided  with  an 

arm  s8,  similar  to  that  described  in  Fig.  3,  and  10c 
with  an  arm  s6,  beveled  down  on  its  upper 

side,  as  shown.     The  said  setting-lever  S'  is moved  in  the  direction  of  the  dotted  lines  by 

the  finger  of  the  operator  until  its  arm  s6  is 
moved  away  from  under  the  shiftable  wheel  105 

V,  which  is  then  pressed  by  its  spring  t2  in 
gear  with  the  wheel  2,  as  shown  in  the  dotted 
lines  in  Fig.  4  and  in  solid  lines  in  Fig.  4%  and 
the  wheel  2   is  thereby  connected  with  the 

gearing  of  a  repeater-motor,  and  the  arm  s6  of  no 
the  setting  device  S'  is  locked  by  bearing 
against  the  edge  of  the  wheel  V',  as  shown. 
The  gearing  of  the  repeater-motor  can  be  dis- 

connected from  the  said  train  either  by  press- 
ing or  pushing  with  the  finger  the  setting-le-  115 

ver  S'  inwardly  or  back  again  to  its  initial  po- 
sition, by  which  operation  the  part  sc  is  pressed 

under  the  shiftable  wheel  V,  which  is  there- 
by pressed  out  of  engagement  with  the  wheel 

2,  as  shown  in  dotted  lines  in  Fig.  4a  aud  in   120 
solid  lines  in  Fig.  4,  or  the  said  wheel  V',with 
its  sliding  arbor  T,  can  be  operated  by  a  spe- 

cial setting  device  S,  which  operates  entirely 

independent  of  the  setting  device  S',as  shown 
in  Fig.  4a,  whereby  the  sliding  arbor  is  shift-  125 
ed  and  its  wheel  V  disengaged  from  the  wheel 

2  by  unlocking  the  setting-lever  S',  which  is 
pressed  under  the  wheel  V  by  a  spring  s5, 
provided  for  the  same  and  shown  in  Fig.  4. 

The  operation  of  the  special  setting  device  130 
S  is  fully  described  and  shown  in  my  appli- 

cation for  patent  bearing  even  date  herewith, 
Serial  No.  340,780.     The  device  for  setting  the 
hands  is  entirely  separate  from  the  gearing 
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of  the  repeater- motor  and  is  of  well-known 
construction. 

Fii?.  5  represents  a  stem-driven  train  of 
well-known  construction  not  forming  part  of 

5  this  invention,  but  connected  with  it  or  that 
part  of  the  invention  that  relates  to  inter- 

rupting the  connection  between  the  winding- 
pinion  and  the  gearing  of  the  repeater-motor. 
The  gearing  for  the  repeater-motor  is  pro- 

io  vided  with  a  locking  or  clutch  device,  as  de- 
scribed and  shown  in  my  application  for  pat- 

ent bearing  even  date  herewith,  Serial  No. 
346,780.  The  said  gearing  is  disconnected 
from  the  stem-driven  train  through  the  mech- 

15  anism  connected  with  the  yoke-lever  E  for 
adjusting  the  stem-driven  train  to  its  hand- 
setting  position  and  is  illustrated  in  Fig.  5a. 
The  yoke-lever  E  is  provided  with  a  pin  e5, 
which  comes  in  contact  with  a  setting-piece 

20  e4,  pivoted  to  the  watch-plate  and  provided 
with  an  arm  e',  which  engages  the  projection 
y'  of  the  yoke  Y  and  turns  the  same  in  the 
usual  manner  when  the  yoke-leverE  is  drawn 
out  to  its  setting  position.     The  said  parts  are 

25  old  and  their  operation  is  well  understood. 
The  novel  features  are  illustrated  in  Figs.  5, 

5%  and  5b  and  will  now  be  described.  ̂ The 
setting-piece  e4  is  provided  with  a  beveled 
stud  e3,   which  operates  a  spring-bar  V  for 

30  shifting  the  clutch  or  locking  device  of  the 
gearing  of  the  repeater-motor  and  disconnect- 

ing the  same  from  the  stem -driven  train. 
The  spring-bar  tf  is  provided  with  a  hole  t7 
and  a  groove  is  and  has  a  projection  /-6,  as 

.35  shown  in  detail  in  Fig.  5b,  and  through  the 
said  hole  the  arbor  T  and  its  clutch  device 
are  placed,  and  its  collar  t5  fits  into  the  said 
groove  of  the  spring-bar,  and  the  said  arbor 
is  set  and  shifted  by  the  said  spring-bar  when 

40  the  beveled  stud  e3  is  placed  against  and  un- 
der the  projection  t6  of  the  said  spring-bar, 

which  is  thereby  bent  upward,  so  that  the 
clutch  device  V  of  the  arbor  Twill  be  discon- 

nected from  the  clutch  devices' of  the  wheel 
45  U,  and  thereby  disconnect  the  gearing  of  the 

repeater- motor  from  the  winding-train,  as 
shown  in  dotted  lines  in  Fig.  5a,and  the  said 
beveled  stud  e3  is  set  and  placed  against  and 
under  the  projection  ̂ 6of  the  said  spring-bar 

50  t9,  when  the  yoke-lever  E  is  drawn  out  to  its 
setting  position.  By  pushing  the  yoke-lever 
E  back  the  setting-piece  e4  is  returned  to  its 
initial  position  by  a  suitable  spring  m2  and 
sets  the  beveled  stud  e3  away  and  out  of  en- 

55  gagement  with  the  projection  t6  of  the  said 
spring-bar,  so  that  the  same  snaps  back  and 
the  arbor,  with  its  clutch  device  //,  is  connected 
again  with  the  clutch  device  u'  of  the  wheel 
U  by  the  pressure  of  the  spring  ft,  whereby 

60  the  gearing  for  the  repeater-motor  is  set  in 
connection  with  the  winding-train,  as  shown 
in  Fig.  5.  Thus  it  will  be  seen  that  the  con- 

nection of  the  gearing  for  transmitting  its 
motion  to  a  motor-spring  of  a  repeating  mech- 

65  anism  from  a  winding-pinion  can  be  arranged 
to  be  broken  in  various  ways  and  that  the 
connecting  of  the  same  can  be  done  automati- 

cally and  separately;  also,  that   the  discon- 
necting of  the  same  can  be  done  automati- 

cally by  a  repeating  mechanism  or  by  a  j7oke-  70 
lever  E  or  by  a  setting  device  actuated  by 
the  finger  of  the  operator. 

The  connection  of  the  gearing  for  transmit- 
ting the  motion  to  the  motor-spring  of  a  re- 

peating mechanism  from  the  winding-pinion  75 
can  also  be  arranged  to  be  broken  at  any  suit- 

able point,  or  one  or  more  wheels  may  connect 
with  or  disconnect  from  each  other,  or  other 
suitable  coupling  devices  may  be  used  or  other 
suitable  clutch  devices,  as  may  be  desired.  80 
The  main  object  of  the  said  coupling  or  shift- 
able  gearing  is  to  furnish  means  by  which  the 
motion  from  a  winding-pinion  can  be  trans- 

mitted to  a  motor-spring  of  a  repeating  mech- 
anism and  that  the  connection  of  the  gearing  85 

between  a  winding -pinion  and  the  said  mo- 
tor-spring can  be  broken. 

The  invention   further  consists  of  means 

whereby  the  gearing  between  the  winding- 
pinion  and  the  motor-spring  of  a  repeating  90 
mechanism  can  be  connected  and  the  said 
connecting  of  the  gearing  can  be  actuated, 
first,  automatically  by  the  repeating  mechan- 

ism provided  with  a  setting  device  S'  by  its 
part  s7  moving  thepartsVas  in  Fig.  1,  Sheetl,  95 
and  Fig.  2,  Sheet  II,  and  also  in  Fig.  5,  by  the 
setting  device  S,  fully  shown  and  described  in 
my  application  for  patent  bearing  even  date 
herewith,  Serial  No.  346,780;  second,  by  a 
yoke-lever  E  to  be  set  by  the  operator,  as  in   too 
Fig.  2,  Sheet  II,  by  its  step  e2  moving  the  part 
?/4,  which  produces  the  same  result  as  the  parts 
s8  and  s6  of  a  setting  device  S',  as  in  the  fol- 

lowing figures;  third,  by  the  setting  device  S' 
to  be  set  by  the  operator  as  in  Figs.  3  and  4,   105 

Sheet  II,  by  its  part  s8  moving  the  part  s6. 
The  disconnecting  of  the  gearing  can  be 

done,  first,  automatically  by  the  repeating 

mechanism  provided  with  a  setting  device  S' 
by  its  part  s7  moving  the  part  s6,  as  in  Fig.  1,  no 
Sheet  I,  Figs.  2  and  3,  Sheet  II,  and  in  Fig.  5, 
by  a  setting  device  S,  fully  shown  and  de- 

scribed in  my  application  for  patent  bearing 
even  date  herewith,  Serial  No.  346,780;  sec- 

ond, by  a  yoke-lever  E  to  be  set  back  by  the  1 15 
operator  by  its  parte2  moving  the  part  ys,  as 
in  Fig.  2,  Sheet  II,  which  produces  the  same 
result  as  the  parts  ss  and  s6  of  a  setting  de- 

vice S';  third,  by  a  setting  device  S'  to  be  set 
back  by  the  operator  by  its  part  ss  moving  the  1 20 

part  s6 

but  can  also  be  arranged  to  be  dis- 
connected automatically  by  using  a  setting 

device  S,  as  shown  in  Fig.  4%  Sheet  II,  which 
operates  separately  from  the  setting  device 
S',  as  described.  The  disconnecting  of  the  125 
said  gearing  is  also  produced  by  suitable 
mechanism  connected  with  a  yoke-lever  when 
the  same  is  moved  to  set  the  stem-driven  train 
to  its  hand-setting  position,  as  shown  in  Figs. 
1  and  lb,  Sheetl,  and  described  in  Figs.  2  and  130 
5,  Sheet  II. 

The  bridge  b,  with  its  pin  V,  the  releasing 
device  R,  racks  P  Q,  winding-wheel  O,  with  its 
guide  device  o2,  operating  setting  device  S, 
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and  the  sliding  arbor  T  are  described  and 
shown  in  my  application  bearing  even  date 
herewith  for  repeating  mechanism  for  watches 
and  other  timepieces,  Serial  No.  346,780,  and 

5  are  not  claimed,  broadly,  herein. 
I  claim — 
1.  In  a  watch  or  other  timepiece,  the  com- 

bination of  separate  motor-springs  for  operat- 
ing a  repeating  mechanism  and  a  time  mech- 

io  anism,  a  winding -pinion  for  actuating  the 
said  motor-springs,  gearing  for  transmitting 
the  motion  of  the  said  pinion  to  the  time- 
motor,  and  gearing  for  transmitting  the  mo- 

tion of  the  said  pinion  to  the  repeater-motor, 
15  the  connection  between  the  said  pinion  and 

the  transmitting-gearingof  the  said  repeater- 
motor  spring  being  breakable  automatically 
or  positively,  substantially  as  specified. 

2.  In  a  watch  or  other  timepiece,  the  com- 
20  bination  of  a  stem-arbor  suitably  connected 

with  a  winding-pinion  for  actuating  separate 
motor-springs,  gearing  for  transmitting  the 
motion  of  the  said  pinion  to  a  time  motor,  and 
gearing  for  transmitting  the  motion  of  the 

25  said  pinion  to  a  repeater-motor,  the  gearing 
between  the  said  pinion  and  the  repeater-mo- 

tor spring  being  connectible  automatically  or 
positively,  so  that  the  said  motor-spring  can 
be  actuated  by  the  said  pinion,  substantially 

30  as  specified. 
3.  In  a  watch  or  other  timepiece  having  a 

winding-pinion  and  wheel  2  for  transmitting 
the  motion  to  a  gearing  for  actuating  a  time- 
motor,  the  combination,  with  the  wheel  2,  of 

35  suitable  gearing  for  actuating  a  repeater-mo- 
tor, the  said  gearing  adapted  to  be  connected 

with  and  disconnected  from  the  wheel  2,  sub- 
stantially as  specified. 

4.  The  combination,  with  a  time-motor  and 
40  a  stem-driven  train  to  wind  the  same,  of  a 

separate  repeater-motor  and  suitable  gearing 
interposed  between  the  repeater-motor  and 
the  stem-driven  train,  the  said  gearing  adapt- 

ed to  be  brought  in  and  out  of  connection 
45  with  the  stem-driven  train,  substantially  as 

specified. 
5.  The  combination,  with  a  front  plateof  a 

watch,  of  gearing  for  actuating  a  time-mo- 
tor spring,  and  suitable  gearing  for  actuating 

50  a  repeater-motor  spring,  both  sets  of  gearing 
being  placed  on  the  front  plate  of  the  watch, 
and  a  stem-winding  pinion  for  actuating  both 
sets  of  gearing,  substantially  as  specified. 

G.  The  combination,  in  a  repeating-watch, 
55  of  a  shiftable  setting-wheel  that  is  movable 

in  and  out  of  gear  with  a  dial-wheel,  a  wind- 
ing-pinion, gearing  for  operating  the  setting- 

wheel,  gearing  for  transmitting  the  motion  of 
the  said  pinion  to  a  time-motor  spring,  and 

60  gearing  interposed  between  the  said  pinion 
and  a  repeater-motor  spring  independent  of 
the  time-motor  spring,  a  shiftable  wheel  of 
the  said  gearing  for  transmitting  the  motion 
of  the  winding-pinion  to  the  said  repeater- 

65  motor  spring  and  adapted  to  break  the  con- 
nection between  the  winding-pinion  and  the 

repeater-motor  spring  when  the  motion  of  the 

said  pinion  is  transferred  to  the  dial-wheels, 
substantially  as  described. 

7.  In  a  repeating-watch,  the  combination  70 
of  a  motor-spring  of  a  repeating  mechanism 
independent  of  the  time-motor  spring,  a  wind- 

ing pinion,  and  suitable  gearing  for  trans- 
mitting the  motion  of  the  same  to  the  re- 

peater-motor spring,  the  connection  between  75 
the  said  pinion  and  the  transmitting  gearing 
of  the  repeater-motor  spring  being  breakable 
by  mechanism  operated  by  a  device  for  set- 

ting the  stem-driven  train  to  its  hand-setting 
position  when  the  pinion  is  in  connection  with  8c 
the  dial-wheels,  substantially  as  specified. 

8.  In  a  watch  having  a  stem-driven  train 
and  suitable  gearing  for  actuating  a  motor- 
spring  of  a  repeating  mechanism  connected 
with  the  said  stem-driven  train,  the  combina-  85 
tion  of  a  yoke-lever  and  aspring-bar  adapted  to 
disconnect  the  said  gearing  of  the  repeater- 
motor  spring  from  the  stem-driven  train  by 
suitable  mechanism  connected  with  the  said 

yoke-lever  when  the  same  is  set  to  its  hand-  9c 
setting  position,  substantially  as  specified. 

9.  In  a  watch,  the  combination,  with  a  wind- 
ing-pinion and  suitable  gearing  for  actuating 

a  motor-spring  of  a  time  mechanism  and  a 
separate  motor-spring  of  a  repeating  median-  95 
ism,  of  special  gearing  for  transmitting  mo- 

tion to  the  said  motor-spring  and  a  suitable 
setting  device,  said  special  gearing  adapted 
to  be  set  in  connection  with  the  said  pinion 
by  said  setting  device,  substantially  as  speci-  10c 
fied. 

10.  In  a  watch,  the  combination,  with  a 
winding-pinion,  wheel  2,  and  gearing  that  act- 

uates a  motor-spring  of  a  time  mechanism, 
of  special  gearing  for  actuating  a  separate  .105 
motor-spring  of  a  repeating  mechanism  and 
a  suitable  setting  device,  said  special  gearing 
adapted  to  be  connected  with  the  said  wheel  2 
by  said  setting  device,  substantially  as  speci- 

fied, no 
11.  In  a  watch  having  a  stein-driven  train 

for  actuating  a  motor-spring  of  a  time  mech- 
anism, the  combination,  with  the  stem-driven 

train,  of  special  gearing  for  actuating  a  sepa- 
rate motor-spring  of  a  repeating  mechanism  115 

and  a  suitable  setting  device,  said  special 
gearing  adapted  to  be  connected  with  the 
stem-driven  train  b}7  said  setting  device,  sub- 

stantially as  specified. 
12.  A  setting  lever  for  a  repeating  mechan-  120 

ism,  provided  with  an  arm  s8  and  an  arm  s6, in  combination  with  a  special  gearing  of  a 
motor-spring,  of  a  repeating  mechanism  and 
a  stem-driven  train,  substantial^  as  specified. 

13.  The  combination  of  a  yoke-lever  having  125 
its  arm  set  in  contact  with  a  yoke  to  set  the 
stem-driven  train  out  of  gear  with  the  time- 
motor  spring,  a  yoke,  a  stem-driven  train,  and 
interposed  gearing  for  actuating  a  repeating 
mechanism,  the  said  gearing  adapted  to  be  130 
set  in  connection  with  the  stem-driven  train 
by  moving  the  said  yoke-lever  in  contact  with 
the  said  yoke,  substantially  as  specified. 

14.  In  a  repeating-watch,  the  combination 
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of  a  repeatingmechanism, astern-driven  train, 
a  repeater-motor  spring,  and  gearing  inter- 

posed between  the  stem-driven  train  and  the 
said  repeater-motor,  a  shiftable  wheel  of  the 

5  said  gearing  adapted  to  transmit  the  motion 
of  the  stem-driven  train  to  the  repeater- motor, 
and  a  device  operated  by  the  said  repeating 
mechanism  that  connects  the  shiftable  wheel 

automatically  with   the   gearing   of   the  re- 
10  peater-motor  and  the  stem-driven  train,  sub- 

stantially as  specified. 
15.  The  combination  of  astern-driven  train, 

a  repeater-motor  spring,  and  suitable  gearing 
for  transmitting  the  motion  of  the  stem-driven 

15  train  to  the  said  motor-spring,  a  repeating 
mechanism,  and  a  suitable  device  operated 
therebj7  for  disconnecting  the  gearing  of  the 
repeater-motor  spring  from  the  stem-driven 
train,  substantially  as  specified. 

20  16.  The  combination  of  astern-driven  train, 
a  repeater-motor  spring,  and  gearing  inter- 

posed between  the  said  stem-driven  train  and 
thesaid  motor-spring,  a  shiftable  wheel  of  the 
said  gearing  for  transmitting  the  motion  of 

25  the  stem-driven  train  to  the  repeater-motor,  a 
striking-rack,  and  a  suitable  device  operated 
thereby  for  disconnecting  the  said  wheel  from 
the  repeater-motor,  substantially  as  specified. 

17.  In  a  watch,  the  combination,  with  a  re- 
30  peating  mechanism  having  its  motor-spring 

retracted  by  suitable  gearing  connected  with 
a  stem-driven  train,  of  a  device  suitably  con- 

nected with  the  repeating  mechanism  for  dis- 
connecting automatically  the  said  gearing 

35  from  the  stem-driven  train  and  being  oper- 
ated when  the  said  repeating  mechanism  is 

released,  substantially  as  specified. 
18.  In  a  repeating-watch,  the  combination, 

with  a  stein-driven  train  and  suitable  gearing 
40  connected  with  a  motor-spring  of  the  repeat- 

ing mechanism  for  actuating  the  same,  the 
said  gearing  adapted  to  be  disconnected  from 
the  stem-driven  train,  of  a  striking-rack  and 
a  suitable  device  connected  therewith  and 

45  which  operates  on  the  said  gearing  when  the 
striking-rack  is  being  released,  whereby  the 
said  gearing  is  automatically  disconnected 
from  the  stem-driven  train,  substantially  as 
specified. 

50  19.  In  a  repeating-watch,  the  combination 
of  a  suitable  setting  device,  a  spring  for  act- 

uating the  same,  and  suitable  gearing  for 
transmitting  the  motion  of  a  stem-driven 
train  to  a  repeater-motor  spring,  the  said  set- 

55  ting  device  adapted  by  the  pressure  of  its 
spring  to  break  the  connection  of  the  said 
gearing  between  the  stem-driven  train  and 
the  repeater-motor  spring,  substantially  as 
specified. 

60  20.  In  a  repeating-watch,  the  combination 
of  a  stem-driven  train  and  suitable  gearing 
for  actuating  a  repeater-motor  spring  and 
also  for  setting  the  repeating  mechanism  to  a 
striking  position,  a  repeating  mechanism,  and 

65  a  setting  device  arranged  to  disconnect  the 
said  gearing  from  the  stem-driven  train  when  ' 

the  repeating  mechanism  is  being  set  to  a 
striking  position,  substantially  as  specified. 

21.  In  a  repeating-watch,  the  combination 
of  a  gear-wheel  for  moving  a  striking-rack,  a  70 
striking-rack,  suitablegearing  which  connects 
the  said  wheel  with  a  stem-driven  train  and 
turned  thereby,  and  a  suitable  device  that 
breaks  the  connection  between  the  said  wheel 

and  the  stem-driven  train  when  the  rack  is  in  75 
its  striking  position,  substantially  as  specified. 

22.  In  a  repeating-watch,  the  combination 
of  the  wheel  O,  provided  with  an  opening  o3 
to  give  place  for  the  seconds-hand  staff  of  the 
time  mechanism,  a  striking-rack  placed  upon  80 
the  wheel  O,  and  a  device  for  moving  the 
said  rack,  substantially  as  specified. 

23.  In  a  repeating-watch,  a  front  plate  of  a 
watch,  provided  with  an  opening  a:i  for  the 
hammer-head,  in  combination  with  a  gong-  85 
spring  and  a  hammer  for  striking'  the  time, 
said  hammer  being  pivoted  to  the  plate  and 
moving  its  head  in  the  said  opening,  the  con- 

struction being  such  that  when  the  time  is 
struck  the  hammer-head  is  moved  parallel  to  90 
the  said  plate  within  the  said  opening,  sub- 

stantially as  specified. 
24.  In  a  repeating-watch,  the  combination, 

with  a  front  plate  of  a  watch,  of  a  bridge  pro- 
vided with  a  seat  for  a  motor-spring  and  a  mo-  95 

tor-spring  placed  in  the  said  seat  of  the  bridge 
and  arranged  to  be  attached  on  the  exterior 
surface  of  the  said  watch-plate,  substantially 
as  specified. 

25.  The  combination,  with  a  front  plate  of   10c 
a  watch,  of  a  bridge  provided  with  a  seat  for 
a  motor-spring  and  which  is  placed  in  the 
same,  the  said  bridge  arranged  with  suitable 
seats  for  a  moderating-gear  pivoted  in  the 
said  bridge  and  in  the  front  plate,  and  means  105 
of  fastening  the  bridge  on  the  exterior  sur- 

face of  the  said  watch-plate,  substantially  as 

specified. 26.  The  combination,  with  a  front  plate  of 
a  watch,  of  abridge  placed  on  the  exterior  iro 
surface  thereof,  a  motor-spring  placed  in  a 
seat  in  the  said  bridge,  a  gear-wheel  provided 
with  a  depression  or  seat  for  the  said  motor- 
spring,  and  a  winding-arbor  that  carries  the 
said  gear-wheel,  the  said  arbor  being  con-  115 
nected  with  the  motor-spring  and  pivoted  in 
the  bridge,  substantially  as  specified. 

27.  In  a  repeating-watch,  the  combination, 
with  a  front  plate  of  a  watch,  of  a  bridge 
suitably  attached  to  the  exterior  surface  of  120 
the  said  plate,  a  motor-spring  placed  in  a  seat 
in  the  said  bridge,  and  a  gear-wheel  provided 
with  an  arbor  for  actuating  the  said  motor- 
spring,  and  a  gear-wheel  for  moving  the  strik- 

ing-racks, connected  with  the  gear-wheel  of  125 
the  repeater-motor  spring,  substantially  as 

specified. 28.  In  a  watch  or  other  timepiece,  the  com- 
bination of  a  windiug-pinion  connected  by 

suitable  gearing  with  a  motor-spring  of  a  re-  130 
peating  mechanism  for  actuating  or  setting 
the  same  and  mechanism  consisting  of  a  re- 
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leasing  device  suitably  connected  with  a  re- 
peating mechanism  and  operated  by  the  said 

pinion,  a  repeating  mechanism,  and  a  suitable 
device  that  breaks  the  connection  of  the  gear- 

ing between  the  repeater-motor  spring  and 
the  said  pinion  automatically  and  operating 
when  the  repeating  mechanism  is  released  at 
its  striking  position,  substantial^'  as  speci- fied. 

29.  The  combination  of  a  winding -stem 
that  actuates  the  repeater-motor  spring  and 
releases  the  repeating  mechanism,  a  motor- 
spring  and  suitable  gearing  for  actuating  the 
same  and  operated  by  a  winding-stem,  a  re- 

leasing device  that  is  caused  to  release  a  re- 

peating mechanism  operated  by  the  said  stem, 
and  a  device  suitably  connected  with  the  re- 

peating mechanism,  that  disconnects  the  said 
gearing  of  the  repeater-motor  spring  from  the 
stem-winding  gear  when  the  repeatingmech- 
ism  is  set  to  its  striking  position,  substan- 

tially as  described. 
In  testimony  that  I  claim  the  foregoing  as 

my  invention  I  have  hereunto  subscribed  my 
name  the  3d  day  of  April,  1890. 

FRED  TERSTEGEN. 

In  presence  of — Anton  T.  Habermehl, 
Thos,  J.  Farrell. 
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SPECIFICATION  forming  pari  of  Letters  Patent  No.  487,433,  dated  December  6, 1992. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  ChaKIes  Stahlberg,  of 

New  York,  in  the  county  of  New  York  and 
State  of  New  York,  have  invented  certain  new 

5  and  useful  Improvements  in  Time-Stamps; 
and  I  do  hereby  declare  the  foilowiug  to  be  a 
full,  clear,  and  exact  description  of  the  same, 
reference  being  had  to  the  accompanjdng 
drawings,  forming  a  part  of  this  specification, 

•to  and  to  the  figures  and  letters  of  reference 
marked  thereon. 

The  present  invention  relates  to  improve- 
ments in  that  class  of  stamps  designed  to  auto- 

matically present  at  the  printing-point  the  in- 
15  dices  for  registering  the  proper  month,  day, 

hour,  and  minute,  its  objects  being  to  pro- 
duce an  accurate  device,  compact  and  capa- 

ble of  a  wide  range  of  usefulness  in  the  ca- 

pacity of  time-taker,  watchman's  time-record- 
2:  er,  correspondence-stamp,  post-office  stamp, 

dating-stamp,  <fcc,  and  which  shall  be  capable 
of  being  made  one  of  a  series  of  similar  de- 

vices controlled  and  operated  from  a  central 
station  through  the   medium  of  an  electric 

25  circuit. 
The  invention  consists  in  certain  novel  de- 

tails of  construction  and  combinations  and  ar- 
rangements of  parts,  alt  as  will  be  hereinafter 

described,  and  pointed  out  particularly  in  the 
30  appended  claims. 

Referring  to  the  accompanying  drawings, 
Figure  lis  a  perspective  view  looking  into  the 
works  of  a  stampdesigued  in  accordance  with 
my  present  invention,  with  all  the  parts  re- 

35  moved  except  the  minute-wheels,  their  oper- 
ating mechanism,  and  connected  parts.  Fig. 

2  is  a  vertical  section  looking  at  the  hour- 
wheel  and  connections,  with  the  drive-shaft 
for  running  the  minute-wheel,  which  parts 

40  have  been  placed  upon  the  shafts  shown  in 
Fig.  l,and  a  portion  of  the  hour-wheel  broken 
away  to  show  the  lock -lever  for  the  hour- 
wheel  and  the  pin  on  the  minute-tens  wheel 
for  releasing  the  same.     Fig.  3  is  a  side  ele- 

45  vation  of  the  assembled  works.  Fig.  4  is  a 
longitudinal  section  through  the  power-shaft 
and  shaft  carrying  the  segment  -  resetting 
wheels.  Fig  0  is  a  section  taken  in  a  plane 
just  above' wheel  M,  Fig.  4;  and   Fig.  6  is  a 

50  section  on  the  Hue  x  x,  Fig.  4,  showing  the 
Jooking-leve?"  or>d  aetuating-wheels  in  proper 

relative  positions.     Fig.  7  is  an  elevation  look- 
ingattheend  portions  of  the  .mechanism  with 
the   casing   removed,  portions  of  the    year- 
wheel-operating  segment  and  lock-wheel  be-  55 
ing  broken  away  to  show  underlying  parts. 
Fig.  8  is  a  view  of  the  date-tens  wheel,  show- 

ing its  lockiug-lever  and  the  pins  for  releas- 
ing the  month-wheel-locking  lever.     Fig.  9  is 

a  view  of  the  month -wheel  and  date -tens  60 

wheel  locking-levers  and  their  releasing-le-     • 
vers  and  also  the  date-wheel-locking  lever 
and  its  arm  for  engaging  the  skipping-wheei. 
Fig.  10  is  a  plan  of  the  cam  on  the  month- 
wheel  and  lever  and  pins  controlling  the  ex-  65 
tent  of  the  skip  for  long  and  short  months. 

Fig.  11  is  a  detail  perspective  of  the  skip- 
controlling  mechanism  with   the  parts  sep- 

arated.    Figs.  12  and  13  are  detail  plans  of 
some  of  the  wheels,  Fig.  11.     Fig.  11  is  a  side  70 
elevation  of  the  shafts  and  gearing  shown  in 

Fig.  2  with  the  preferred  mechanism  for  driv- 
ing the  power-shaft  and  minute  mechanism. 

Fig.  15  is  a  side  and  Fig.  16  an  end  elevation 
of  the  preferred  mechanism  assembled.    Fig.  75 
17  is  a  detail  of  one  of  the  segments.     Fig.  IS 

is  a  side  elevation  of  the  preferred   mechan- 
ism for  carrying  and  supporting,  the  stamp. 

Fig.   19  is  an  elevation   of  the  spring-ease 
shown  in  Fig.  2.     Fig.  20  is  an  elevation  of  80 
the  minute-units  type-wheel,  its  pins,  and  the 
release-lever  for  minute-tens  wheel.     Fig.  21 
is   a   diagrammatical   illustration   of  the  ar- 

rangements on  the  date-units  and  date-tens 
wheels.  85 

Similar  letters  and  numerals  of  reference 
in  the  several  figures  indicate  thesame  parts. 

Heretofore  in  stamps  of  this  character  it 
has  been  found  practically  impossible  to  get 
them  into  compact  form  because  of  the  ap-  90 
parent  necessity  for  the  employment  of  levers, 
strictly  speaking,  and  other  mechanism  for 
driving  the  various  wheels  for  recording  the 
months,  days,  &c,  which  mechanism,  could 
not  be  completely  arranged,  and,  furthermore,  95 
could  not  be  subjected  to  such  rough  usage 
as  would  be  given  the  stamps  in  the  ordinary 
course  of  business  without  destroying  the  ac- 

curacy and  possibly  absolutely  injuring  the 
parts  of  the  mechanism.  100 

In  my  present  invention  I  have  practically 
done  away  with  the  lever  connections,  &c, 
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heretofore  .deemed  so  necessary  and  employ 
gearing  for  driving  and  in  a  large  measure 
controlling  the  various  wheels,  the  only  levers 
retained  being  those  whereby  the  movement 

5  of  the  wheels  are  controlled  one  by  the  other 
to  produce  the  proper  sequence  of  movements 
to  indicate  the  various  phases  of  time. 

Referring  now  to  the  drawings,  the  frame 
or  casing  is  indicated  by  the  letter  A  and  is 

10  of  the  ordinary  construction  of  clock-work 
frames — i.  e.,  having  front  aud  back  plates  in 
which  the  shafts  are  journaled  and  corner- 
posts  for  properly  spacing  the  plates. 

The  type-wheels,  to  be  presently  particu- 
15  larly  designated,  are  mounted  on  the  shaft  B, 

journaled  in  the  lower  central  part  of  the 
frame  to  enable  their  peripheries  to  project 
far  enough  to  give  the  necessary  impression 
of  the  characters  at  the  printing-point. 

20  In  the  present  instance  the  wheels  are  ar- 
ranged on  the  shaft  in  the  following  order,  to 

wit:  1,  the  month- wheel;  2,  the  date -tens 
wheel;  3,  the  date-units  wheels;  4,  the  hour- 
wheel;  5,>vthe  minute-tens  wheel,  and  6  the 

25  minute-units  wheel,  and  all  of  these  wheels, 
save  the  minute-units  wheel  6,  have  on  one 
side  or  the  other  thereof  lock-wheels  &,  hav- 

ing straight-sided  teeth  adapted  to  co-oper- 
ate with  some  one  of  the  locking-levers  piv- 

30  oted  on  the  shaft  B'  and  adapted  to  be  re- 
leased periodically  by  the  movement  of  some 

one  of  the  other  type-wheels  to  permit  the 
said  wheels  to  rotate  forward  under  the  in- 

fluence of    the   normally -active  impelling- 

35  springs,  as  will  more  fully  appear  hereinaf- ter. Journaled  also  on  the  shaft  B  between 

aod  on  the  sides  of  the  type-wheels  corre- 
sponding to  the  lock-wheels  are  the  operat- 

ing-segments C,  one  for  each  wheel,  save  the 
40  minute-wheel,  which  segments  are  spring-act- 

uated in  one  direction  and  through  the  me- 
dium of  the  pawls  C,  engagiug  the  lock- 

wheels  b  of  each  wheel,  respectively,  tend  to 
move  the  type-wheels  forward,  such  move- 

45  ment  being  prevented  normally,  however, by 
the  lock-levers  aforesaid.  The  operati  ng-seg- 
ments  have  at  one  point  in  their  peripheries 

teeth  c,  which  engage  pinions  c',  having  the 
springs  e2  connected  theretofor  moving  theseg- 

50    ments  to  carry  the  type-wheels  forward,  and 
preferably  at  another  point  on  their  periph- 
reies  are  other  teeth  c3,  adapted  to  co-operate 

.   with  the  resetting-wheels  D,  driven  from  the 
main  motor  and  having  relatively  and  widely 

55  spaced  teeth,  or  what  is  commonly  known  as 

"mutilated  gear-teeth, "thereon  which  engage 
the  operating-segments  to  reset  them  at  the 
moments  when  the  type-wheels  are  stationary 
and  they  have  no  work  to  perform,  the  gear- 

60  ing  being  so  proportioned  as  that  one  of  the 
spaces  between  their  teeth  is  next  the  seg- 

ment when  the  latter  moves  forward  and  the 

train  is  so  arranged  aud  the  teeth  of  the  mu- 
tilated gears  so  positioned  that  they  engage 

65  the  segments  to  rewind  the  springs*  in  the 
same  ratio  that  the  springs  are  run  down.  As 
some  of  the  type-wheels  have  to  move  farther 

than  others,  though  less  frequently,  as  the 
date  and  month  wheels,  to  compensate  for  tho 
different  numbers  of  days  in  the  mouths,  the 
segments  for  operating  them  must  have  a 
greater  range  of  movement.  Hence  they  are 

provided  with  agreater  number  of  teeth  e3,as 
shown,  for  instance,  in  Figs.  0,7,  and  17.  The 
shaft  Ba  carries  the  drive -gearing,  aud.  as 
shown  in  Figs.  1,  2,  3,  4,  and  19,  the  power  is 
derived  directly  from  a  spring  E,  (dotted  lines, 

Fig.  19,)  within  a  drum  E'  on  the  outside  of  I  b 
casing,  one  end  of  the  spring  being  con  nee'  ■■ to  the  end  of  said  shaft  and  the  outer  end 

the  drum,  which  latter  is  adapted  to  be  tun" 
to  wind  the  spring  and  is  prevented  from 
moving  in  the  reverse  direction  by  the  pawl 

e  and  peripheral  ratchet-rim  e'. All  the  gears  and  pinions  are  loosely 

mounted  on  the  shaft  B2,  save  the  pinion  F 
and  its  connected  gear-wheel  F',  and  from 
these  two,  in  this  instance,  the  whole  device 
is  driven,  the  train  of  gearing  being  as  fol- 

lows: The  wheel  F'  meshes  with  the  pinion 
F2  on  shaft  B3,  which  pinion  carries  the  reset- 
ting-wheel  D'  for  the  hour-wheel  segment  and 
also  the  gear-wheel  F3.  The  latter,  meshes 
with  a  pinion  F4,  carrying  the  wheel  F5  and 
journaled  on  shaft  B2.  From  the  wheel  F5 
the  train  runs  to  pinion  F9,  carrying  the  min- 

ute-tens segment-resetting  wheel  D  and  wheel 
F6,  and  from  the  latter  to  the  pinion  F7,  car- 

rying the  latge  gear  F8,  which  meshes  with  the 
gear-wheel  F10  on  the  minute-units  wheel. 
The  result  of  this  train  is  that  the  resetting- 
wheel  for  the  hour-wheel  segment  is  given  a 
relatively-slow  movement,  the  corresponding 
wheel  for  the  minute-tens-wheel  segment  a 
faster  movement,  and  the  wheel  for  running 
the  minute-units  the  fastest  of  all,  the  speed 
of  the  type-wheels  themselves  being  in  exact- 

ly the  same  proportion  relative  to  each  other. 
From  the  pinion  F  the  train  runs  in  the  op- 

posite direction  to  the  wheel/,  which  carries 
the  resetting-wheel  D2  for  thedate-units-wheel 
segment,  with  which  wheel  /  the  direct  con- 

nection of  the  train  stops,  but  the  date-units 
wheel  3  has  upon  one  side  a  large  gear/2,  Fig. 
5,  with  which  the  gear/'  meshes.  The  latter 
carries  a  pinion/3,  meshing  with  a  gear-wheel 
fi,  carrying  the  resetting-wheel  JD3  for  the 
date-tens-wheel  segment  and  also  the  reset- 

ting-wheel D4  for  the  month-wheel  segment, 
the  latter  having  only  a  few  teeth  at  one  side, 
as  shown  iu  Fig.  12.  The  wheels  D3,  Fig.  13, 
and  the  wheel  D4,  besides  serving  as  the  re- 
setting-wheels  for  the  said  segmen  ts,  also  serve 
as  two  of  the  wheels  for  the  skipping  mech- 

anism, an  intermediate  wheel  M,  mounted  be- 
tween them,  being  the  other  wheel  of  the 

skipping  mechanism,  which  will  be  presently 
described. 

In  the  device  shown  I  propose  to  release  the1 
minute-units  wheel,  and  through  it  all  the 
other  wheels,  by  means  or  an  electro-magnet 
in  a  circuit  over  which  impulses  are  sent  at- 
predetermined  ;  ,ils  by  a  distant  tis^i- 
piece,  and  in  the  simplest  form  of  mechaial§*» 

t  ■ 

95 
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a  manually-wound  spring  is  e-.tployed  with  a 
simple  escapement  stpp-wheol  F;u,  Figs.  1  and 
2,  having  a  piniou  F12  meshing  with  the  wlieel 
I'10,  Fig.  3,  on  the  minute-units  wheel,  and  a 

5  pallet  G,  having  pallet-points  g  and  mounted 
on  a  shaft  G",  which  shaft  also  carries  an  op- 

erating-arm with  an  armature  g'  adapted  to 
be  moved  in  one  direction  by  the  electro-mag- 

net G2  in  the  circuit,  as  aforesaid,  and  in  the 
io  other  direction  by  a  spring  g~  to  release  the 

train  at  proper  intervals. 
The  locking-levers  for  the  various  type- 

wheels  are,  as  before  stated,  pivoted  on  shaft 

B',  and  they  with  their  attached  releasing-le- 
15  vers  will  now  be  described  in  their  regular 

order-beginning  with  the  one  for  minute-tens, 
and  which  in  the  drawings  is  lettered  II.  This 

lever  \l  passes  in  between  the  two  minute- 
wheels  and  has,  as  has  all  of  the  locking-levers, 

20  a  rectangular  end  projection,  which  fits  accu- 
rately into  the  space  between  two  teeth  of  the 

lock-wheel  and  locks  the  wheel  against  move- 
ment in  either  direction  until  released.  The 

release-lever  It  for  the  lever  II  is  connected 
25  thereto  through  the  hub  and  passes  down  on 

the  opposite  side  of  the  minute-units  wheel, 
where  it  projects  into  the  path  of  the  two  re- 
leasing-pins  i,  one  or  the  other  of  which  en- 

gages the  releasing-lever  at  the  moment  the 
30  units-wheel  is  changing  from  "  9  "  to  "0,"  and 

releases  the  tens-wheel,  permitting  it  to  move 
forward  one  space,which  brings  its  next  num- 

ber to  the  printing-point.  Two  pins  are  em- 
ployed, because  two   sets  of   digits  are  ar- 

35  ranged  on  the  periphery  of  the  units- wheel, 
and  it  is  necessary  for  the  tens-wheel  to  jump 
as  the  change  is  made  from  one  set  of  digits 
to  the  other.  It  is  obvious,  however,  that 
were  a  single  set  of  digits  employed  but  one 

40  pin  would  be  needed,  and  so,  too,  if  more  than 
two  sets  were  employed  there  must  be  a  pin 
for  each  set. 

The  minute-tens  wheel  for  convenience  has 

three  sets  of  figures,  from  "0  "  to  "5,"inclu- 

45  'sive,  for  indicating  the  tens,  twenties,  thir- 
ties, forties,  and  fifties,  the  "  0"  standing  in 

place  at  the  hour  and  during  the  time  the 
minutes  from  "  1 "  to 
cated. 

50  As  the  registration  of  each  set  of  numbers 
indicates  the  passage  of  one  hour,  the  tens- 
wheel  must  needs  carry  three  releasing-pins 

i',  (one  shown  in  full  lines  and  the  other  in 
dotted  lines  in  Fig.  2,)  said  pins  being  adapted 

55  to  co-operate  with  the  inclined  end  h'  of  the 
locking-lever  11'  for  the  hour-wheel,  the  end 
of  the  lever  being  thus  made  to  constitute  its 
own  inclined  releasing-lever  arm  or  projec- 

tion.   It  is  necessary,  of  course,  that  the  lock- 
60  wheel  in  this  instance  be  on  the  side  of  the 

hour-wheel  next  the  minute-tens  wheel,  so 
that  the  pins  and  locking-lever  may  co-oper- 

ate properly. 
The  hour-wheel  4  is  provided  with  twenty- 

65  four  indices  and  revolves  once  a  day  only, 
and  has  of  course  to  release  the  date-units 
wheel  but  once  in  a  revolution.    Therefore  it 

10"  are  being  indi- 

carries  but  one  pin  i\  which  engages  the  end 
7i2  of  the  locking-lever  IP  for  the  date  and 
units  wheel  just  as  described  with  relation  to 

the  locking-lever  1 1' and  as  shown  clearly  in 
Fig.  G. 

The  date-units  wheel  3  is  provided  on  its 
periphery  with  two  sets  of  digits  and  with  an 

additional  figure  "1"  between  each  set  im- 
mediately after  the  "0,"  the  arrangement,  as 

shown  in  Fig.  21,  thus  being"  0,""  1,"  "1," 
"2,"&e. 

The  date-tens  wheels  is  provided  on  its  pe- 
riphery with  three  setsof  numbers,  as  follows, 

to  wit:  "11"  "  2  2  "  "3,"  between  each  of 
which  sets  are  blank  spaces,  as  also  shown  in 
said  Fig.  21. 

The  locking-lever  ll3 for  the  date-tens  wheel 
is  provided  with  a  releasing-lever,  the  two  be- 

ing connected  at  the  hub,  as  shown  clearly  in 
Fig.  9,  and  straddle -the  said  two  wheels,  as 
will  be  readily  understood. 

On  the  outer  side  of  the  date-units  wheel 

are  arranged  two  pairs  of  pins  i3,  sections  of 
which  are  shown  in  Fig.  0,  said  pins  being 
adapted  to  release  the  tens-wheel.  The  first 
one  of  each  pair  operates  as  the  change  of  the 

units-wheel  is  made  from  "  9  "  to  "  0,"  so  as  to 
bring  the  fi  rst  figure  "  1 "  or  the  first  figure  "  2  " 
or  the  "  3  "  of  the  tens-wheel  into  position,  and 
the  second  pin  of  each  pair  operates  to  re- 

lease the  locking -lever  as  the  tens-wheel 

changes  from  the  first  figure  "  1 "  to  the  sec- 
ond figure  "  1,"  the  resultof  which  movements 

will  be  presently  explained.  The  date-tens 
wheel  rotates  but  once  in  three  months,  as 
each  setof  figures  thereon  indicates  the  first  fig- 

ures for  the  days  of  the  month  from  the  tenth 

to  the  thirty-first  day,  and  said  wheel  is  pro- 
vided on  the  outer  surface  of  its  locking-wheel 

with  three  pins  i4,  Fig.  8,  adapted  to  engage 
the  releasing-lever  h*  and  release  the  month- 
wheel  locking  lever  H4at  the  proper  moment  to 
cause  the  month  change  as  the  said  date-tens 

wheel  moves  from  "  3  "  to  blank. 
Inside  of  the  locking-wheel  b  for  the  month- 

wheel  or  between  it  and  the  month-wheel  is 
arranged  the  cam  K,  having  in  its  periphery 
the  usual  cam  indentations  of  varying  depth 
for  the  purpose  of  controlling  the  extent  of 
the  skipping  at  the  end  of  the  month. 

If  reference  is  made  to  my  patent,  No. 
424,360,  issued  March  25, 1890,  it  will  be  seen 
that  in  that  instance  I  mounted  directly  on 
the  date-wheel  what  I  was  pleased  to  term  a 
"sector,"  the  function  of  which  was  to  hold 
the  locking-lever  for  the  date-wheel  out  of  en- 

gagement long  enough  for  the  proper  skip- 
ping of  days  for  the  longand  the  short  months, 

the  position  q£  the  sector  being  determined 
by  the  cam  on  the  month-wheel,  and  while  in 
the  present  instance  the  mechanism  is  unite 
dissimilar,  the  principle  so  far  as  the  control- 
lingof  the  skipping  for  long  and  short  months 
is  concerned  is  the  same;  but  I  do  not  wish 
to  be  understood  as  limiting  in 3'self  to  this  or 
any  other  skipping  mechanism,  as  other  mech- 

anism may  be  substituted  for  it,  and  the  other 
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devices  and  mechanisms  hereinbefore  de- 

scribed do  not  depend  upon  it  for  their  indi- 
vidual successful  operation. 

°  Referring  particularly  to  Figs.  7, 10, 11,  and 
5  14,  it  will  be  seen  that  between  the  wheels 

D3  D4  on  the  shaft  B3  is  a  loose  intermediate 
wheel  M,  the  said  wheels  D3  D4  being  con- 

nected for  simultaneous  movement  by  means 
of  a  hub  d*.    To  this  hub  cV  one  end  of  the 

i  o  small  coil-spring  M'  is  affixed,  the  opposite 
end  being  connected  to  the  wheel  M  by  means 
of  the  pin  M2.  This  wheel  M  is  toothed  and 
corresponds  to  the  sector  in  my  before-men- 

tioned patent,  being  provided  with  three  pins 

15  m  to'  to2,  arranged  in  succession,  and  any 
one  of  them  adapted  to  be  engaged  by  the 
bell -crank  retarding -lever  N,  the  opposite 
end  of  which  is  provided  with  a  pin  n,  which 
rests  in  one  of  the  cam  depressions  on  the 

so  month-wheel.  Thus  for  a  month  of  twenty- 

eight  days  it  will  engage  the  first  pin  to2  and 
for  a  month  of  thirty  days  the  last  pin  to,  the 
first  one  causing  a  skip  of  three  days  and  the 
last  of  only  one  day. 

25  The  locking-lever  for  the  date-units  wheel 
is  provided  with  a  bent  arm  or  extension  O, 
Figs.  6,  7,  and  9,  the  end  of  which  under  nor- 

mal conditions — that  is  to  say,  during  the 
month  and  when  no  skip  is  to  be  made — passes 

30  in  between  two  of  the  teeth  on  wheel  M;  but 
when  said  wheel  is  arrested  by  the  retarding- 
lever  N  the  arm  O  will  rest  on  the  end  of  one 
of  said  teeth  (see  Fig.  10)  and  prevent  the 
locking-lever  from  being  thrown  into  engage- 

35  'ment  with  its  locking-wheel,  it  being  a  sim- 
ple matter  of  computation  to  so  adjust  the 

depth  of  the  cam  depressions  and  the  posi- 
tions of  the  pins  that  the  locking-lever  shall 

be  held  out  just  the  right  length  of  time  at 
40  the  end  of  each  short  month;  but  to  prevent 

any  possibility  of  miscalculation  or  the  effect 
of  momentum  and  to. positive^  arrest  the 
movement  at  the  proper  moment — to  wit,  when 
the  second  figure  "1"  is  brought  into  position — 

45  a  stop  to3  is  mounted  on  the  wheel  Ds,  and 
adapted  to  engage  an  arm  N'  of  the  bell-crank 
retarding-lever  1ST,  as  will  be  readily  under- 

stood. The  intermediate  pin  m'  has  no  office 
in  the  mechanism,  as  shown  in  the  drawings, 

50  being  designed  to  secure  the  proper  skip  for 
leap-years  and  the  co-operation  of  the  skip- 

ping lever  with  it  is  controlled  by  the  year- 
wheel,  which  is  not  shown  in  the  present  de- 

vice. Hence  the  mechanism  must  be  regulated 

55  by  hand  to  compensate  for  the  twenty-ninth 
day  of  February  in  the  leap-3'ears. 

So  far  I  have  not  described  any  provision 

for  skipping  the  extra  figure  "1"  and  bringing 
the  date-tens  wheel  into  position  at.the  tenth 

60  and  twentieth  daj's,  and  this  is  accomplished 
through  the  mechanism  for  skipping  days  at 
the  ends  of  the  month  only.  Instead  of  the 
month-cam  a  cam  P  is  provided  on  the  under 
side  of  the  wheel  D4,  Figs.  11  and  12,  which 

65  cam  is  adapted  to  engage  the  pin  p  on  the  re- 
tarding-lever N  as  the  date-units  wheel  passes 

frpm  "9"  to  "0"  twice  in  succession — that  is  i 

to  say,  at  the  ninth  and  nineteenth  day,  re- 
spectively— the  third  time,  which  would  occur 

at  the  end  of  the  month,  said  cam  being  in-  70 
operative.     To  accomplish  this  the  said  can 

is  provided  with  two  projections'only  p5,  the 
distance   between   which    in    one   direction 
around  the  wheel  is  twice  as  great  as  in  th 
other,  or,  as  will  be  more  easiiy  understood,  75 
the  wheel  is  divided  into  three  equal  parts, 
and  the  two  cam-points  are  located  at  two  of 

the  divisions  and  the  pins  m  m'  m2  at  the other  division. 
On  the  wheel  M,  outside  of  the  orbit  of  the  8a 

pins  m  and  corresponding  in  position  to  the" 
position  of  the  cam-points  p5  of  the  cam  P, 

are  two  pins  p' .  The  end  of  the  lever  N"  is in  position  to  pass  outside  of  the  pins  to  and 

inside  of  pins  p' ;  but  at  the  tenth  day  the  cam  S5 
P  engages  the  pin  p,  throws  the  lever  out  into 

the  path  of  one  of  the  pins p',  and  causes  the 
"skipping- wheel"  (as  I  term  wheel  M)  to  bo 
arrested  and  the  locking-lever  H2  held  out  of 
engagement  until  the*  type-wheel  has  made  9c 
one  skip  from  "0"  to  the  second  "1,"  and  the 
tens-wheel,  by  reason  of  the  pins  on  the  units- 
wheel,  to  move  from  the  first  to  the  second 
one  of  the  figures,  which  are  at  the  printing- 

point—  i.  e.,  from  "  1 "  to  "  1 "  or  "  2  "  to  "2."       95 
On  the  wheel  D3  are  provided  two  addi- 

tional stops  p2  p2,  corresponding  to  the  stop 
to3,  only  they  are  adapted  to  engage  the  arm 
N'  when  the  bell-crank  retarding-lever  en- 

gages the  pins  p\  the  functions  of  the  stops  in  ico 
everj7  instance  being  the  same.    The  spring 
M'  serves  to  bring  the  wheel  M  back  to  nor- 

mal position  as  soon  as  released  from  the  re- 
tardiug-lever,  and  to  gage  and  limit  its  move- 

ment the  pin  M2  passes,  through  a  curved  slot  105 
M4  in  the  wheel  D4.    The  operation  of  this 
immediate  part  of  the  mechanism  is  as  fol- 

lows:   Assuming  that   the  date-wheels  are 
printing  the  fifteenth  day,  the  second  figure 

"1"  on  the  tens-wheel  will  be  in  position,  and  no 
the  units-wheel  will  move  regularly  forward 

by  means  of  its"  operating-segment  and  the 
release  of  its  locking-lever  by  the  hour-wheel 
until  the  nineteenth  day  is  ended,  when  as 

the  units-wheel  passes  f rom  "  9  "  to  "  0"  the  115 
first  one  of  a  pair  of  the  pins  i3  will  engage 
the  tens-wheol-releasing  lever  It?  and  permit 
the  first  figure  "2"  on  the  tens-wheel  to  come 
to  the  printing-point  indicating  the  twentieth 
day.     Then  as  the  units-wheel  passes  fro»«   120 
"0"  to  the  first  figure  "1"  the  cam  P  oper- 

ates upon  the  retarding-lever  N  to  throw  it 

in  the  path  of  one  of  the  pinsp'  and  bring  a tooth  of  the  wheel  M  beneath  the  arm  O  of 

the  units-wheel-locking  lever  H2>  preventing  J25 
the  same  from  engaging  until  the  second  fig- 

ure "  1 "  comes  into  position,  and  as  the  units- 
wheel  passes  from  "1"  to  "1"  the  second  of 
the  pins  t3  engages  the  releasing-lever  h%  aud 
permits  the  tens-wheel  to  advance  one  tooth,  /30 

bringing  its  second  figure  "2"  into  position, 
at  which  point  it  remains   until  the  units- 
whee*  has  gone  forward  to  the  twenty-ninth 
day.    As  the  units-wheel  passes  from  "9"  to 
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"0"  che  first  one  of  the  next  pair  of  pins  i3  is  s 
brought  into  operation  and  the  tens-wheel 
advanced  one  space,  bringing  the  "3"  into 
position  and  indicating  the  thirtieth  day.  If 

5  the  month  is  one  having  thirty-one  days,  the 
retarding -lever  N  passes  outside  of  the 
pin  m  and  the  units -wheel  advances  one 
space,  bringing  the  first  figure  "1"  into 
position  and  indicating  the  thirty-first  day; 

io  but  if  the  month  be  one  having  a  less 
number  of  days — say  thirty — the  retarding- 
leverwill  be  moved  into  position  by  the  cam 

onthe  month -wheel  to  engage  the  pin  ra, 
causing  the    locking -lever  H2   to   be  held 

15  out  of  engagement  and  a  skip  of  the  tens- 
wheel  made  from  "0"  to  the  second  figure  "1," 
the  tens-wheel  beiug  moved,  as  usual,  when 
the  units-wheel  changes  from  the  first  figure 
"1"  to  the  second  figure  "1,"  bringinga  blank 

20  space  on  the  tens-wheel  into  position,  when 
the  units-wheel  is  advanced  regularly  until 
the  end  of  the  ninth  day,  and  as  it  turns  from 

"9"  to  "0"  the  tens-wheel-locking  lever  is  re- 
leasedand  the  first  figure  "1"  is  brought  into 

25  printing  position.  The  next  movement  of 
the  mechanism  brings  one-of  the  points  of 
the  cam  P  into  position  for  causing  a  skip  of 

the  units-wheel  to  the  second  figure  "1"  and 
the  consequent  advance  of  the  tens-wheel  to 

%n  the  second  figure  "  1 "  to  indicate  the  eleventh 
day,  the  operations  being  thus  repeated,  as 
described,  with  relation  to  the  twentieth  day. 
The  skipping  at  the  end  of  shorter  months  is 
caused  by  the  engagement  of  the  retard  iug- 

35  lever  with  either  the  pin  m'  or  m2,  the  latter 
causing  a  skip  of  three  days — i.  e.,  from  the 
twenty-eighth  to  the  first  of  the  next  month 
by  holding  the  locking-lever  H2  out  of  en- 

gagement for  a  proper  period.     The  month- 
40  wheel-locking-lever  is.  released  at  the  moment 

"*e  tens-wheel  moves  from  ".3"   to   blank. 
fience  the  end  of  the  bell-crank  lever  N  rests 
n  position  until  the  wheels  are  completing 
their  movements  and  there  is  no  need  of  the 

45  lever  remaining  longer  in  position,  the  only 
requisite  being  that   the  end  of  the  lever 
should  reach  the  proper  place  for  the  next 
month  before  the  movement  of  the  cam  ceases. 

The  operation  of  the  whole  device  is  read- 
50  ily  seen  from  the  foregoing,  it  being  neces- 

sary only  to  send  impulses  through  the  elec- 
tro-magnet once  a  minute  to  release  the  min- 

ute-units wheels  at  minute  intervals, and  the 
latter  through  the  mechanism  described  con- 

55  trols  directly  or  indirectly  the  operation  of 
the  whole  train;  but  with  the  mechanism  so 

far  described  it  is  necessary  to  wind  the  mo- 
tor-spring manually,  and  it  has  heretofore 

been   found    necessary   where    an   aecui'ate 
60  mechanism  is  made  either  to  have  a  manu- 

ally-wound spring  or  else  employ  strong  cur- 
rents of  electricity,  owing  to  the  fact  that  it 

requires  a  comparatively  powerful  and  long 
range  of  movement  to  actuate  the  minuter 

65  wheel  once  a  minute,  it  being  obvious  that  it 
cannot  be  actuated  more  or  less  frequently 
when  acurate  registration  is  required.    To 

overcome  these  defects  and  proviue  a  mech- 
anism which  will  operate  the  entire  devic, 

through  the  medium  of  comparatively-weak  70 
currents  and  a  magnet  having  a  relatively- 
short  range  of  movement  is  one  of  the  objects 
of  the  present  invention,  and  by  referring  to 
Figs.  14, 15,  and  16,  it  will  beseen  how  the  result 
is  accomplished.  The  wheel  F8,  which  meshes  75 
with  the  wheel  F10  on  the  minute-units  wheel, 
remains  unchanged;  but  instead  of  being 
driven  through  the  train  of  gearing  comprising 

the  wheels  and  pinions  F'  to  F7,  it  is  itself  the 
driverand  has  secured  thereto  on  its  outer  side  80 

the  inner  end  of  a  light  coil-spring  Q,  the  outer 

end  of  which  is  secured  to  the  largo  gear  Q', 
meshing  with  a  pinion  q  on  a  shaft  q'  and serves  as  a  constant  source  of  power,  being 
wound  by  the  mechanism  to  be  now  described.  85 

On  the  shaft  q'  and  preferably  outside  of  the 
casing  is  a  ratchet-wheel  Q2,  which  is  adapt- 

ed to  be  operated  by  the  pawl  g2,  which  is 
moved  forward  by  a  spring  q3  a*id  retracted 
by  the  electro-magnet  Q3  and  armature  qi.  90 
The  relatives-rapid  movement  of  the  wheel 
F8  with  the  before-described  gearing-down 
train  and  the  further  extension  of  the  gear- 

ing through  the  wheels  Q',  q,  and  Q2  with 
the  interposition  of  the  spring  Q  enables  me  95 
to  run  the  train  of  gearing  with  a  very  light 
current  and  weak  electro-magnet,  it  being 
necessary  to  operate  the  magnet  a  number  of 
times  in  each  minute,  the  power  being  accu- 

mulated in  the  spring,  and  the  only  other  re- 
quirement is  that  the  minute-wheel  should 

be  released  once  a  minute.  This  I  accom- 

plish by  mounting  on  the  end  of  the  shaft  G', 
carrying  the  pallet,  a  pallet-operating  arm  R,. 
which  while  it  is  operated  by  the  electro- 

magnet is  not  operated  at  each  movement  of 
the  same  but  projects  into  the  path  of  the 

series  of  pins  r  on  the  wheel  Q2,  and  one  op 
said  pins  is  brought  into  position  for  operat- 

ing the  palletouce  a  minute.  In  theconstruc-  no 
tion  shown  the  pallet-operating  arm  is  moved 
in  one  direction  by  the  said  pins  and  in  the 

opposite  direction  by  the  spring  R'. In  the  practical  working  of  a  stamp  I  prefer 
to  mount  it  in  a  support  such  as  is  sliown  in 
Fig.  18,  S  is  a  base  mounted  on  a  vertical 
pivot  held  rigidly  in  any  suitable  manner,  s 
s  are  two  pairs  of  arms  pivoted  to  the  base 

and  similarly  pivoted  to  a  case  S',whieh  thej^ 
carry  at  the  outer  ends.  The  stamp  mechan- 

ism is  mounted  in  this  case  and  has  a  direct 
vertical  movement,  which  always  presents 

the  face  of  the  types  squarely  to  the  printing- 
surface.  Upward  movement  of  the  stamp  is 

limited  by  the  stop  s2,  and  I  prefer  to  elevate  125 
it  by  means  of  the  coil-springs  S2,  connected 
to  the  stop  and  the  lower  pair  of  arms,  it  be- 

ing only  necessary  then  for  the  operator  to 
depress  the  stamp  to  make  the  impressions, 
thereby  materially  increasing  the  speed  with  1 30 
which  these  devices  may  b«  handled,  and 
adapting  them  for  use  in  post-office  work,  &c. 

If  desired  to  make  the  impressions  direct 
from  the  type,  an  inking-roller  T  is  employed, 

too 

IOC 

"5 

120 
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mounted  ou  an  arm  /,  pivoted  on  the  end  of 

the  bell-crank  lever  T',  the  latter  being  in 
turn  pivoted  between  the  upper  pair  of  arms, 
and  has  one  of  its  shorter  arms  connected  by 

5  a  link  Ta  to  the  base  S.  The  arm  is  held  up 
by  a  link  spring  T8,  connected  at  one  end  to 
a  third  arm  P  of  the  bell-crank  lever  and  at 
the  opposite  end  to  the  said  roller-carrying 
arm   t  in   front   of    iis    pivotal  connection. 

10  When  the  casing  is  depressed,  the  ink-roller 
is  drawn  over  the  face  of  the  type, and  as  the 
downward  movement  continues  the  roller 
moves  beyond  the  casing  and  is  held  up  off 
of  the  printing-surface,  the  upward   move- 

15  ment  of  the  casing  causing  a  reverse  move- 
ment of  the  roller. 

The  impulses  for  operating  the  stamp  may 
be  sent  over  the  line  and  controlled  by  a  dis- 

tant clock  of  any  of  the  well-known  varities, 
20  in  one  instance  the  impulses  being  sent  a  cer- 

tain definite  number  of  times  per  minute  and 
in  the  other  instance  once  a  minute. 
The  obvious  advantage  of  a  system  in 

which  a  series  of  stamps  can  be  absolutely 
,  25  and  accurately  controlled  from  a  central  sta- 

tion and  timepiece  are  too  obvious  to  men- 
tion, and  will  be  at.  once  appreciated  by  those 

skilled  in  the  art,  especially  where,  as  in  the 
present  instance,  it  is  not  necessary  to  em- 

30  ploy  a  manually-wound  spring,  the  whole 
power  for  the  initial  movement  being  accu- 

mulated in  a  spring  which  may  be  wound  at 
short  intervals  by  a  weak  current  of  electric- 

ity or  other  medium  for  connecting  the  con- 
35  trolling-clock  and  sta?np, 

I  do  not  wish  to  be  understood  as  limiting 
myself  to  the  employment  of  the  mechanisms 

,  herein  described  in  a  "time-stamp,"  as  the  same 
may  be  employed  in  any  time-indicator,  and 

40  the  type-wheels,  instead  of  being  adapted  to 
make  impressions,  may  be  employed  to  give 
visual  indications  of  she  passage  of  time. 

Therefore  in  the  claims  the  term  "time-stamp" 
will  be  understood  as  covering  this  class  of 

45  devices. 
Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is— 

1.  In  a  time-stamp,  the  combination,  with 
50  the  spring-impelled  printing  mechanism  for 

indicating  the  phases  of  time  and  locking- 
levers  co-operating  with  said  printing  mech- 

anism and  holding  the  same  against  the  ten- 
sion of  the  impelling-springs,  of  the  minute 

55  printing  mechanism  controlling  said  locking- 
levers  to  release  the  same  at  predetermined 
intervals  and  permit  the  impelling-springs  to 
actuate  the  printing  mechanism,  substan- 

tially as  described. 
60  2.  In  a  time-stamp,  the  combination,  wilh 

the  spring-impelled  type-wheels  for  indicating 
the  phases  of  time,  the  Joeking-wheels  thereon, 
and  the  locking-levers  engaging  said  wheels 
and  holding  them  against  rotation  under  the 

65  influence  of  their  impelling-springs,  of  the 
minute-wheel  controlling  the  locking-levers 
for  the  said  printing-wheels,  whereby  thesame 

are  released  and  the  wheels  permitted  to  ro- 
tate under  the  influence  of  their  said  im- 

pelling-springs, substantially  as  described.       70 
3.  In  a  time-stamp,  the  combination,  with 

the  month,  date,  and  hour  type-wheels  having 
independent  impelling-springs  independent 
of  the  releasing  mechanism  for  the  locking- 
levers,  of  the  minute-wheel,  the  locking-lever  75 
for  the  hour-wheel  moved  thereby,  the  lock- 

ing-lever for  the  date-wheel  moved  by  the 
hour- wheel,  and  the  locking -lever  for  the 
month-wheel  moved  by  the  date-wheel,  said 
locking-levers  being  adapted  when  released  80 
to  lock  the  wheels  against  movement  under 
the  influence  of  their  imphlling-springs,  sub- 

stantially as  described. 
4.  In  a  time-stamp,  the  combination,  with 

the  month,  date,  and  hour  type-wheels  having  85 
independent  impelling-springs  independent 
of  the  releasing  mechanism  for  the  locking- 
levers  and  a  locking-lever  for  each  wheel  for 
holding  them  against  the  power  of  their  im- 

pelling-springs, of  the  minute-wheel,  the  pin  9c 
thereon  controlling  the  locking-lever  of  the 
hour-wheel,  the  pin  on  the  hour-wheel  con- 

trolling the  locking-lever  of  the  date-wheel, 
and  the  pin  on  the  latter  controlling  the  lock- 
ing-leverof  the  month-wheel,  substantially  as  95 
described.  ° 

5.  In  a  time-stamp,  the  combination,  with  a 
seriesof  independent  printing-wheels  for  the 
various  phases  of  time  to  be  indicated  and  a 

corresponding  series  of  independent  impel-  100 
ling-springs  normally  connected  -with  and 
tending  to  rot  ate  said  wheels  forward,  of  lock- 

ing-levers engaging  and  holding  the  wheels 
from  rotation  under  the  influence  of  said 

springs  and  periodically-operated  releasing  105 
mechanism  for  throwing  said  locking-levers 
out  of  engagement  and  permitting  the  springs 
to  operate,  substantially  as  described. 

G.  In  a  time-stamp,  the  combination,  with  a 
series  of  independent  printing-wheels  for  the  no 
various  phases  of  time  to  be  indicated,  and  a 
corresponding  series  of  independent  impel- 

ling-springs  normally   connected   with   and' tending  to  rotate  said  wheels  forward,  and 
periodically-released  locking-levers  engaging  115 
and  normally  holding  said  wheels  from  rota- 

tion under  the  influence  of  their  impelling- 
springs,  of  a  driven  train  of  gearing  for  re- 

winding each  of  said  series  of  springs,  sub- 
stantially as  described.  120. 

7.  In  a  time-stamp,  the  combination,  with  a 
series  of  independent  printing-wheels  for  the 
various&phases  of  time  to  be  indicated,  a 
corresponding  series  of  independent  impel- 

ling-springs normally  connected  with  and  125 
tending  to  rotate  said  wheels  forward,  and 
periodically-released  locking-levers  engaging 
and  normally  holding  said  wheels  from  rota- 

tion under  the  influence  of  their  impelling- 
springs,  of  a  driven  train  of  gearing  carrying  130 
mutilated  gears  for  resetting  the  springs  dur- 

ing the  periods  of  rest  of  the  tj7pe-wheels,  sub- 
stantially as  described. 

8,  In  a  time-stamp,  the  combination,  with  a 
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series  of  independent  printing-wheels  for  the 
various  phases  of  time  to  be  indicated,  a 
corresponding  series  of  independent  impel- 

ling-springs  normally  connected  with  and 
5  tending  to  rotate  said  wheels  forward,  and 

periodically-released  locking-levers  engaging 
and  normally  holding  said  wheels  from  rota- 

tion under  the  influence  of  their  impelling- 
springs,  of  a  driven  train  of  gearing  carrying 

10  mutilated  gears  for  resetting  the  springs  dur- 
ing the  time  the  type-wheels  are  at  rest,  the 

teeth  of  the  mutilated  gears  being  propor- 
tional and  connected  in  the  train  to  move  at 

the  same  ratio  as  the  type-wheels,  whereby 
15  the  springs  are  rewound  the  exact  amount 

that  they  are  run  down  by  the  movement  of 
the  type-wheels,  substantially  as  described. 

9.  In  a  time-stamp,  the  combination,  with 
the  type-wheels,  of  the  segments  engaging  the 

20  same  to  advance  the  wheels,  the  springs  for 
turning  the  segments  in  one  direction,  and  the 
power-gearing  for  turning  them  in  the  oppo- 

site direction,  substantially  as  described. 
10.  In  a  time-stamp,  the  combination,  with 

25  the  type- wheels,  of  the  segments,  the  pawl 
connections  between  the  segments  and  said 
wheels,  the  springs  for  turning  said  segments 
in  one  direction,  and  the  power-driven  mutil- 

ated gears  for  turning  them  in  the  opposite 
30  direction,  substantially  as  described. 

11.  In  a  time-stamp,  the  combination,  with 
the  type-wheels  mounted  on  a  common  shaft, 
of  the  operating-segments  mounted  on  the 
same  shaft  between  the  wheels,  the  springs 

35  for  moving  said  segments,  and  the  train  of 
gearing  for  rewinding  the  springs,  substan- 

tially as  described. 

12.  In  a  time-stamp,  the  combination,  with 
the  type-wheels  mounted  on  a  common  shaft, 

40  of  the  toothed  operating-segments  mounted 
on  the  same  shaft  between  the  wheels,  the 
pawl  connections  between  the  segments  and 
wheel-springs  for  moving  the  segments  in  one 
direction,  and  the  driven  mutilated  gearing 

45  engaging  the  segments  and  moving  them  in 
the  opposite  direction,  substantially  as  de- 
scribed. 

13.  In  a  time-stamp,  the  combination,  with 
the  type-wheels  mounted  on  a  common  shaft 

50  and  carrying  the  lock-wheels,  of  the  topthed 
operating-segments  mounted  on  said  shaft  be- 

tween the  wheels  and  having  the  pawls  en- 
gaging the  lock-wheels,  the  gears  meshing 

with  said  segments,  the  springs  connected  to 
55  the  same  to  move  the  segments  in  one  direc- 

tion, the  power-train,  and  the.mutilated gears 
carried  by  said  train  for  moving  the  segments 
in  the  opposite  direction  and  rewinding  the 
springs,  substantially  as  described. 

60  14.  In  a  time-stamp,  the  combination,  with 
the  minute-units  wheel  having  a  series  of  sets 
of  digits  thereon,  a  spring  for  turning  the 
same,  and  escapement  controlling  its  move- 

ments, of  the  minute-tens  wheel,  the  spring 
65  for  rotating  the  same,  the  locking-lever,  and 

the  pins  on  the  units-wheel  engaging  the  lock- 

ing-lever as  the  end  of  each  set  of  digits  passes 
from  the  indicating-point,  substantially  as  de- 
scribed. 

15.  In  a  time-'stamp,  the  combination,  with  7c 
two  printing-wheels  arranged  side  by  side, 
the  lock-wheel  on  one  of  their,  and  a  pin  on 
the  other,  of  a  locking-lever  having  the  rect- 

angular projection  engaging  the  lock-wheel 
and  the  inclined  end  projecting  into  the  path  75 
of  the  pin  on  the  other  type-wheel,  whereby 
the  rotation  of  the  latter  causes  the  release  of 
the  former,  substantially  as  described. 

16.  In  a  time-stamp,  the  combination,  with 
the  date-units  wheel,  having  a  set  of  digits  80 

thereon  with  a  duplicate  figure  "  1 "  and  a 
date-tens  wheel  having  duplicate  figures  "1" 
and  "2,"  a  figure  "  3,"  and  a  blank  or  zero 
space  thereon,  of  a  locking-lever  for  the  tens- 
wheel  and  a  pair  of  releasing-pins  on  the  85 
units-wheel  for  releasing  the  said  lever  twice 
in  succession  and  permitting  the  same  to  re- 

main at  rest  during  the  time  the  units-wheel 

is  passing  the  digits  from  "2"  to  "9,"  sub- stantially as  described.  90 
17.  In  a  time-stamp,  the  combination,  with 

the  date-units  wheel  and  the  date-tens  wheel, 
of  a  locking-lever  for  the  date-tens  wheel  and 
a  pair  of  relatively-closely-spaced  pins  on  the 
units-wheel  for  releasing  said  levers  twice  in  95 
succession,  whereby  the  tens-wheel  is  caused 
to  move  at  irregular  intervals  and  the  proper 
registration  made,  substantially  as  described. 

18.  In  a  time-stamp,  the  combination,  with 
the  date-units  wheel  and  the  date-tens  wheel  100 
controlled  thereby,  of  theiocking-lever  for  the 
units-wheel,  a  skipping-wheel  for  holding  said 
lever  out  of  engagement,  and  a  cam  for  mov- 

ing said  skipping-wheel  into  operative  posi- 
tion at  the  tenth  and  twentieth  days,substan-  105 

ti ally  as  described. 
19.  In  a  time-stamp,  the  combination,  with 

the  date-units  wheel  and  the  date-tens  wheel 

controlled  thereby,  of  the  locking-lever  for.the 
units-wheel,  a  skipping-wheel  for  holding  said  x  10 
lever  out  of  engagement,  and  a  cam  having  two 
points  moved  by  the  units-wheel  for  throwing 
the  skipping-wheel  into  operative  position  at 
the  tenth  and  twentieth  days,  substantially  as 
described.  115 

20.  In  a  time-stamp,  the  combination,  with 
the  spring-impelled  date-wheel,  locking-lever 
therefor,  and  month-wheel  having  the  cams 
thereon,  of  the  skipping-wheel  separate  from 
the  date-wheel  for  holding  the  locking-lever  120 
outof  engagement  and  a  retarding-arm  moved 
by  t,he  month-wheel  and  engaging  the  skip- 

ping-wheel at  the  end  of  short  months  to  cause 
the  proper  skipping  of  indices,  substantially 
as  described.  125 

21.  In  a  time-stamp,  the  combination,  with 
the  s;  ring-impelled  date-wheel,  locking-lever 
therefor,  and  month-wheel  having  the  cams  ' 
thereon,  of  the  skipping-wheel  separate  from 
the  date-wheel,  the  retarding-lever  moved  by  130 
the  month-wheel  and  engaging  the  skipping- 
wheel  at  the  end  of  short  months,  and  the  cam 
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engaging  and  moving  said  lever  into  position 
to  engage  the  skipping-wh.eel  at  the  tenth  and 
iff'biitieih  days,  substantially  as  described. 

In  a  time-stamp,  the  combination,  with 
5  ili.e  date-units  wheel  having  a  set  of  digits 

thereon  with  da  plicate  figures  "  1,"  of  a  date- 
tens  wheel  having  a  partial  set  of  digits  with 
the  figures  in  duplicate,  save  the  last. one,  a 

*  skipping  -wheel,  and   operating  mechanism 
to  therefor  controlling  the  skipping  of  the  units- 

wheel  from  "  0  "  tS'the  second  figure  "  l,"and 
a  locking-lever  for  the  tens-wheel,  controlled 
by  the  units-wheel  and  operated  during  the 
passage  of  the  units-wheel  from  the  first  fig- 

15  ure"l"to  the  secoud  figure  "1,"  substan- 
tially as  described. 

23.  In  a  lime-stamp,  the  combination,  with 
the  date-wheel,  the  skipping-wheel,  the  gears 
between  said  date-wheel  and  skipping-wheel, 

20  and  the  spring  forming  the  connection  be- 
tween the  skipping-wheel  and  said  gears,  of 

the  retarding-lever  engaging  said  skipping- 
wheelandthelocking-leverforthedate-wheel, 
held  out  of  engagement  by  the  skipping-wheel 

25  when  in  operative  position,  substantially  as 
described. 

.  24.  In  a  time-stamp,  the  combination,  with 
the  date-wheel,  driving  mechanism,  and  the 
wheel  D4,  connected  by  gearing  with  said  date- 

30  wheel,  of  the  skipping-wheel  M,  mounted  in 
proximity  to  the  wheel  D4,  a  spring  connect- 

ing the  said  wheels,  the  locking-lever  for  the 
date-wtfeel  held  out  of  engagement  by  the 
skipping-wheel,  and  the  retarding-arm  engag- 
es ing  the  skipping-wheel  to  hold  it  in  operative 
position,  substantially  as  described. 

25.  In  a  time-stamp,  the  combination,  with 
the  date-wheel,  driving  mechanism,  and  the 
wheel  D4,  connected  by  gearing  with  said  date- 

40  wheel,  of  the  skipping-wheel  M,  mounted  in 
proximity  to  the  wheel  D4,  a  spring  connect- 

ing the  said  wheels,  the  locking-lever  for  the 
date-wheel  held  out  of  engagement  by  the 
skipping-wheel,  the  retarding-arm  engaging 

45  the  skipping-wheel  to  hold  it  in  operative  po- 
sition, and  the  cam  moving  with  the  wheel  D4 

and  engaging  the  retarding-arm  to  set  the 
same,  substantially  as  described. 

26.  In  a  time-stamp,  the  combination,  with 
50  the  date-wheel,  driving  mechanism,  and  the 

wheel  D4,  connected  by  gearing  with  said  date- 
wheel,  of  the  skipping-wheel  M,  mounted  in 
proximity  to  the  wheel  D4,  a  spring  connect- 

ing the  said  wheels,  the  locking-lever  for  the 
55  date-wheel  held  out  of  engagement  by  the 

skipping-wheel,  the  retarding-arm  engaging 
the  skipping-wheel  to  hold  it  in  operative  po- 

sition, the  cam  moving  with  the  wheel  D4  and 
engaging  the  retarding-arm  to  set  the  same, 

6c  and  the  stop  for  arresting  the  movement  of 
the  wheel  D4,  substantially  as  described. 

27.  In  a  time-stamp,  the  combination,  with 
thedate-wheel,  driving  mechanism,  the  wheels 
D3  D4,  connected  by  gearing  with  said  date- 

65  wheel,  skipping-wheel  mounted  between  the 
wheels  D3  D4,  and  the  spring  connecting  the 

I  skipping-wheel  and  wheels  D:J  T>\  of  the  lock- 
ing-lever for  the  date-wheel  held  ont^of  en- 

gagement by  the  skipping-wheel,  the  retard 
ing-arm  engaging  the  skipping-wheel  to  se*  7c 
the  same,  the  cam  on  the  wheel  D4  for  moving 
the  arm,  and  the  stops  on  the  wheel  D3  for  ar- 

resting the  movement  of  the  date-wheel,  sub- 
stantially as  described. 

23.  In  a  time-stamp,  the  combination,  with  75 
the  printing  mechanism,  substantially  as  de-    -, 
scribed,  and  the  train  of  gearing  for  driving 
said  printing  mechanism,  of  the  spring  for 
driving  said  train,  a  winding  mechanism  for 
said  spring,  an  electric  motor  for  driving  said  80 
winding  mechanism  at  short  predetermined 
intervals,  and  an  escapemeut  controlling  the 
movement  of  the  printing  mechanism  oper- 
erated  by  the  winding  mechanism,  substan- 

tially as  described.  85 
29.  In  a  time-stamp,  the  combination,  with 

the  type  -  wheels,  independent  impelling- 
springs  therefor,  and  a  train  of  gearing  forre- 
winding  said  springs,  of  the  minute-wheel-im- 

pelling spring  connected  in  said  train  to  drive  90 
the  same  and  an  electric  motor  for  rewinding 
said  minute-wheel-irapeliing  spring,  substan- 

tially as  described. 
30.  In  a  time-stamp,  the  combination,  with 

the  type  -  wheels,  independent  impelling-  95 
springs  therefor,  and  a  train  of  gearing  for  re- 
windingsaid  springs,  of  theminute-wheel-iin- 
pelling  spring  connected  in  said  train  to  drive 
the  same,  an  electric  motor  for  rewinding  said 
minute- wheel- impelling  spring,  and  an  es-  10 
capement  controlling  the  movement  of  the 
minute-wheel  operated  by  said  electric  mo- 

tor, substantially  as  described. 
31.  In  a  time-stamp,  the  combination,  with 

the  type  -  wheels,  independent  impelling-  10/ 
springs  therefor,  and  a  train  of  gearing  for  re- 

winding said  springs,  of  the  minute-wheel-im- 
pelling  spring  connected  in  said  train  to  drive 
the  same,  a  ratchet-wheel  for  rewinding  the 
last-mentioned  spring,  an  electric  motor  for  no 
turning  said  ratchet-wheel,  an  escapement 
controlling  the  movementof  the  minute-wheel, 
and  a  series  of  pins  on  the  ratchet-wheel  for 

.  operating  the  escapemeut,  substantially  as  de- 
scribed. 115 

32.  In  a  time-stamp,  the  combination,  with 
the  printing  mechanism  and  the  casing  there- 

for, of  the  parallel  arms  carrying  said  casing 
mounted  on  a  pivoted  support,  substantially 
as  described.  12c 

33.  In  a  time-stamp,  the  combination,  with 
the  printing  mechanism  and  the  casing  there- 

for, of  the  parallel  arms  carry  ing  said  casing, 
the  pivotal  support  to  which  said  arms  are 
connected,  and  the  springs  for  elevating  the  125 
casing,  substantially  as  described. 

34.  In  a  time-stamp,  the  combination,  with 
the  printing  mechanism  and  the  casing  there- 

for, of  the  parallel  arms  carrying  said  casing, 
the  pivotal  support  to  which  said  arms  are  130 
connected,  the  spring  for  elevating  the  cas- 

ing, the  inking-roller,  the  lever  carrying  the 
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same,  pivoted  on  the  arms,  and  the  link  con- 
nected to  said  lever  for  moving  the  inking- 

roller,  substantially  as  described. 
35.  Id  a  time-stamp,  the  combination,  with 

5  the  printing  mechanism  and  the  casing  there- 
for, of  the  parallel  arms  carrying  said  casing, 

the  pivoted  support  to  which  said  arms  are 
connected,  the  spring  for  elevating  the  cas- 

ing, the  in  king-roller,  the  lever  carrying  the 

same  pivoted  on  the  arms,  tho  link  connected  u 
to  said  lever  for  moving  the  iuking-roller.  and 
the  spring  for  holding  the  roller  in  contact 
with  the  types  while  passing  over  the  same, 
substantially  as  described. 

CHARLES  STA1ILBKRG. 
Witnesses: 

Benj.  D.  Brewster, 
George  N.  Thompson. 
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United  States  Patent  Office. 

JUDSON  O.  BALL,  OF  MOUNT  PLEASANT,  IOWA. 

TIME- METER  FOR  ELECTRIC-LIGHTING  SYSTEMS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  488,107,  dated  December  13,  1892. 

Application  filed  February  20, 1892.  •  Serial  No.  422,261.    (No  model.) 

To  all  whom  it  may  concern; 
Be  it  known  that  I,  Judson  O.  Ball,  a  citi- 

zen of  the  United  States,  residing  at  Mount 
Pleasant,  in  the  county  of  Henry  and  State  of 

5  Iowa,  have  invented  a  new  and  useful  Time- 
Meter  for  Electric-Lighting  Systems,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  time-meters,  and 
is  designed  to  be  especially  used  in  connec- 

io  tion  with  electric-lighting  systems  in  which 
it  is  important  to  know  the  exact  time  the 
lights  are  burning.  This  meter  may  also  be 
used  in  connection  with  gas,  water,  or  steam 
power  for  determining  the  length  of  time  the 

15  power  was  in  use  by  connecting  the  device 
with  the  cut-off  devices  for  such  power;  but, 
as  stated,  the  main  object  of  this  invention  is 
to  provide  a  cheap  and  simple  device  for  pro- 

ducers as  well  as  consumers  of  electric  lights, 
20  which  device  will  accurately  and  automati- 

cally register  and  measure  the  time  such 
lights  are  severally  and  collectively  in  use, 
being  designed  to  indicate  the  length  of  time 
one  light  or  a  series  of  lights  burns,  and  can 

25  also  time  two  or  more  series  and  keep  the  time 
of  each  series  of  lights  distinct  and  separate. 
To  this  end  it  is  the  main  object,  also,  to  sim- 

plify and  improve  the  construction  of  similar 
devices. 

30  With  these  and  other  objects  in  view,  which 
will  appear  as  the  nature  of  the  invention  is 
better  understood,  the  same  consists  in  com- 

bining with  an  ordinary  clock  mechanism 
single  or  separate  adjustable  time-registering 

35  devices,  which  are  so  regulated  that  the  clos- 
ing of  the  electric  circuit  releases  the  mech- 

anism of  the  clock  and  starts  the  register  or 
registers  and  the  opening  of  the  same,  which 
extinguishes  the  lights,  stops  the  timekeeper, 

4c  or  at  least  the  registering  device  thrown  out 
of  engagement  with  the  clock. 

In  the  accompanying  drawings,  Figure  1  is 
a  front  elevation  of  a  clock  mechanism  pro- 

vided with  an  attachment  as  contemplated  by 

45  this  invention.  Fig.  2  is  a  "vertical  sectional 
view  in  front  of  the  clock-frame.  Fig.  3  is  a 
similar  view  taken  centrally  therethrough. 
Fig.  4  is  a  detail  in  perspective  of  one  of  the 
sliding  registering  devices.     Fig.  5  is  a  detail 

50  sectional  view  illustrating  the  connection  of 
one  of  the  sliding  switches  with  one  of  said 
registering  devices. 

Referring  to  the  accompanying  drawings,  A 
represents  a  suitable  casing,  in  which  is  lo- 

cated and  mounted  an  ordinary  clock  mech-  55 
anism  B,  said  casing  being  inclosed  and 

capped  by  the  cover  B',  having  an  ordinary 
face  or  observation  opening  D,  by  means  of 
which  the  registering  devices  may  be  easily 
seen.  Secured  to  the  clock-mechanism  frame,  60 
to  one  side  of  the  balance-wheel  D',  which 
projects  slightly  without  the  same,  is  a  sup- 

plemental attachment  arm  or  plate  E,  which 
is  provided  with  the  yoke  e,  which  receives 
and  accommodates  the  inwardly-extending  65 
leaf  -  spring  F.  Said  leaf -spring  F  is  se- 

cured at  one  end  to  said  arm  and  projects 
inward  under  the  yoke  e,  beyond  the  in- 

ner edge  of  said  arm  and  in  close  proximity 

to  the  periphery  of  the  balance-wheel  D',  70 
and  in  its  normal  position,  as  held  by  the  up- 

wardly-extending spring-arm  G,  is  designed 
to  be  engaged  by  the  stop  stud  or  pin  /,  se- 

cured in  the  periphery  of  said  balance-wheel 
and  which  engages  over  the  outer  end  of  said  75 
spring  when  the  balance-wheel  is  away  from 
its  center  of  motion,  so  that  when  said  spring 
is  thrown  out  of  the  travel  of  said  stop  stud 
or  pin  the  balance-wheel  will  immediately  be- 

gin to  oscillate  and  start  the  clock.  The  up-  80 
wardly-extending  spring-arm  G  is  adapted  to 
work  over  the  inclined  spring  guide-arm  g 
and  is  adapted  to  normally  hold  the  leaf- 
spring  F  in  the  path  of  the  travel  of  said  bal- 

ance-wheel stud,  as  stated,  and  when  it  is  de-  85 
sired  to  start  the  clock  mechanism  the  said 
spring  is  thrown  out  of  the  path  of  travel  of 
said  stop  stud  or  pin  by  the  registering  de- 

vices to  be  presently  described.  It  may  be 
noted  that  instead  of  employing  a  stop  stud  90 
or  pin  the  said  balance-wheel  may  be  provided 
with  a  notch  engaged  bj'  the  free  end  of  the 
spring  F  or  a  pin  in  said  spring,  according  to 
the  option  of  the  manufacturer. 

The  front  of  the  clock-mechauism  frame  is  95 
provided  with  the  guide-blocks  H,  which  are 
designed  to  accommodate  the  sliding  and  ad- 

justable time-registering  devices  I,  which  are 
adapted  to  be  slid  over  the  faceof  said  frame 
between  said  guides  by  the  electric  switch  or  100 
cut-off  devices  and  be  thrown  into  mesh  with 
the  timekeeper  when  the  circuit  is  regulated 
by  said  cut-offs  or  switches.  Mounted  upon 
a  stub-shaft  J,  projecting  from  said  frame- 
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work>  is  the  cog-wheel  k,  meshing  with  .the 
hand -arbor  pinion  k'  and  itself  provided 
with  a. pinion  k2,  which  engages  the  register- 

ing devices  as  they  are  thrown  in  contact 
5  Therewith.  Such  construction  is  used;  but  it 

may  be  noted  that  the  said  registering  de- 
vice may  be  thrown  into  direct  mesh  with  the 

hand-arbor  pinion.  Each  of  the  registering 
devices  I  comprises  a  suitable  frame  having 

10  the  projecting  supporting-arms  i,  each  of 
which  carries  the  stub-shafts  L,  and  one  of 
which  arms  is  adapted  to  slide  within  the 
guides  H,  located  upon  the  clock-mechanism 
frame,  to  allow  the  said  device  to  be  thrown 

15  in  and  out  of  gear  with  the  clock  mechan- 
ism. The  said  registering-device  frame  is 

further  provided  with  the  outwardly-extend- 
ing arm  i',  to  the  top  of  which  is  secured  the 

cap-plate  i2,  the  outer  end  of  which  receives 
20  the  outer  end  of  one  of  said  stub-shafts  and 

is  designed  to  be  connected  with  the  switch 
devices,  to  be  presentl}7  noted.  The  register- 

ing devices  are  provided  with  the  indicating 
cog-wheels  M,  each  of  which  carries  the  iudi- 

25  eating-dials  m  to  indicate  hours  and  minutes 
or  any  period  of  time  desired;  but  they  do  not 
mesh  with  each  other.  The  cog-wheel  M  upon 
thestub-shaft  carried  by  theslidingarmof  said 
registering  device  is  designed  to  be  thrown  in 

30  and  out  of  mesh  with  the  pinion  7^2  when  the 
electric  cut-off  or  switch  is  moved,  and  said 

wheel  also  carries  the  disk  N",  provided  with the  fingers  h,  which  at  every  revolution  of  said 
cog-wheel  carrying  the  same  are  designed  to 

35  engage  the  adjacent  cog-wheel  upon  the  adja- 
cent stub-shaft  and  move  the  same  one  point 

to  register  one  revolution  of  the  adjacent  dial 
to  indicate  one  hour  or  every  twelve  hours, 
as  the  case  may  be  and  according  to  whether 

40  the  device  is  geared  directly  to  the  hour  or 
minute  hand  arbor.  The  said  registering  de- 

vices, which  may  be  arranged  in  any  number 
upon  the  clock -mechanism  framework,  ac- 

cording to  the  number  of  different  lights  or 
45  series  of  lights  to  be  independently  and  col- 

lectively timed,  are  provided  with  suitable  de- 
vices for  releasing  the  balance-wheel  when  in 

gear  with  the  clock  mechanism  or  to  allow  the 
same  to  be  caught  and  held  when  not  in  use. 

50  It  will  of  course  be  seen  that  the  first  regis- 
tering device  thrown  into  engagement  with 

the  clock  mechanism  sets  the  mechanism  off, 
while  the  other  devices  may  or  may  not  be 
used  at  the  time,  and  that  the  last  registering 

55  device  thrown  out  of  engagement  with  the 
mechanism  causes  the  leaf-spring  F  to  be  re- 

leased and  hold  the  clock  mechanism. 

As  illustrated  in  the  drawings,  two  regis- 
tering devices  are  employed,  one  of  which  reg- 

60  istering  devices,  which  is  located  in  such  po- 
sition as  to  slide  to  aud  away  from  the  leaf- 

spr'jgF,has  connected  therewith  an  extend- 
ed arm  O,  passing  through  the  attachment 

arm  or  plate  E  and  designed  to  work  between 
65  said  arm  and  the  leaf-spring  F,  so  that  as  the 

said  registeringdevice  or  attach  mentis  thrown 

in  mesh  with  the  pinion  7c2  the  spring  F  will 
be  thrown  out  of  the  path  of  the  balance- 
wheel  to  release  the  same,  while  the  opposite 
will  be  the  effect  when  the  registering  device  70 
is  slid  out  of  gear.    The  other  registering  de- 

vice I,  which  moves  in  a  line  with  the  dispo- 
sition of  said  leaf-spring  F,  is  provided  with 

an  inclined  head  O',  the  upper  edge  of  which 
bears   under  the   upwardly- extending   and  75 
downwardly-pressing  spring -arm  G,  and  as 
said  device  is  thrown  in  connection  with  the 
clock  mechanism  said  inclined  head  moves 

uuderthe  said  spring-arm,  which  rises  up  aud 
over  said  inclined  head  and  over  the  inclined  80 

guide-arm  g,  and  thereby  rises  sufficiently  far 
to  allow  the  spri  ng  F  to  also  rise  and  disengage 
itself  from  the  balance-wheel  stud,  while,  on 
the  contrary,  the  opposite  operation  allows  the 
spring  F  to  be  forced  down  by  the  arm  G  and  85 
into  engagement  with  the  balance-wheel.   Va- 

rious mechanical  devices  will  be  found  expedi- 
ent to  release  the  clock  mechanism  by  the  slid- . 

ing  registering  devices  that  will  be  apparent. 
The  cap-plates  i2  of  each  of  the  registering  90 
devices  I  are  designed  to  work  in  the  slots  P, 
formed  in  the  cap  or  cover  B.     Mounted  over 
said  slots  P  are  the  electric-switch-guide  plates 
Q,  carrying  the  sliding  cut-offs  R,  which  are 
designed  to  close  and  open  the  circuit  of  the  qs 
wires  S,  connected  with  said  guide-arms,  in 
which  said  cut-offs  work,  and  the  contact- 
plates   Q',  as   will  be   apparent.     The   said 
switch-arms  R  are  controlled  by  the  posts  T, 

passing  therethrough  and  connected  with  cap-  100 
plates  i2,  so  that  when  the  electric  circuit  is 
closed  the  movement  will  throw  the  register- 

ing device  in  mesh  with  the  clock  mechanism, 
while  at  the  same  time  releasing  the  clock 
mechanism.    The  vai'ious  switches  control  the  105 
several  registering  devices  connected  there- 

with, and  the  operation  of  all  is  identical;  but, 
as  previously  stated,  it  may  be  again  noted 
that  itis  immaterial  whether  one,  two,  or  more 
registering  devices  are  iised  at  the  same  time,  no 
inasmuch  as  the  construction  is  such  as  to  al- 

low a  simultaneous  registering  of  all  the. con- 
nections used. 

It  is  of  course  to  be  seen  that  suitable  leaf- 
springs  TJ  bear  upon  said  cog-wheels  M  and  115 
steady  the  same  and  insure  accuracy  in  regis- tering. 

While  I  have  described,  specifically,  the  con- 
struction of  the  herein-described  time-meter, 

I  would  nevertheless  have  it  understood  that  120 
I  do  not  wish  to  exclusively  confine  myself  to 
such  details,  but  reserve  the  right  to  make 
such  changes  or  modifications  as  may  be  found 
necessary  without  departing  from  the  spirit 
of  my  invention.  125 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is— 1.  In  a  time-meter,  the  combination,  with 
an  ordinary  clock  mechanism,  of  a  movable  130 
registering  device  and  a  cut-off  connected 
with  said  registering  device  and  adapted  to 
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throw  the  same  into  engagement  and  out  of 
engagement  with  the  clock  mechanism  when 
the  electric  circuit  is  closed  or  opened,  respect- 

ively, substantially  as  set  forth. 
5  2.  In  a  time-meter,  the  combination,  with 

the  balance-wheel  and  the  hand-arbor  of  a 
clock  mechanism,  having  a  pinion,  of  a  sliding 
registering  device  mounted  to  slide  upon  the 
clock-mechanism  frame  and  means  for  e-ngag- 

io  ing  and  disengaging  the  said  registering  de- 
vice with  said  arbor-pinion  and  stopping  and 

starting  the  balance-wheel  at  a  point  away 
from  its  center  of  motion,  substantially  as  set 
forth. 

iS  3.  In  a  time-meter,  the  combination,  with 
the  clock  mechanism  having  a  balance-wheel 
and  a  hand-arbor  provided  with  a  pinion,  of 
a  spring-arm  secured  adjacent  to  said  bal- 

ance-wheel and  adapted  to  normally  engage 
20  and  check  the  same  at  a  point  away  from  its 

center  of  motion,  a  registering  device  mounted 
to  slide  upon  the  clock-mechanism  frame  and 
connected  with  said  spring-arm,  and  a  sliding 
cut-off  or  switch  connected  with  said  register- 

25  ing  device,  substantially  as  set  forth.    • 
4.  In  a  time-meter,  the  combination,  with  a 

balance-wheel  and  a  hand-arbor  of  a  clock 
mechanism,  said  arbor  having  a  pinion,  of  a 
spring-arm  adjacent  to  said  balance-wheel 

30  and  adapted  to  normally  engage  and  check 
the  same  at  a  point  away  from  its  center  of 
motion,  registering  devices  mounted  to  slide 
upon  the  clock-mechanism  frame  to  and  from 
said  arbor-pfnion,  and  connected  independ- 

35  ently  with  said  spring-arm,  and  sliding  cut- 

offs or  switches  connected  with' said  register- ing devices,  substantially  as  set  forth. 
5.  In  a  time-meter,  the  combination,  with 

the  clock  mechanism  haying  a  balance-wheel 

and  a  hand-arbor  provided  with  a  pinion,  of  40 
a  spring-arm  secured  adjacent  to  said  balance- 
wheel  and  adapted  to  normally  engage  and 
check  the  same  at  a  point  away  from  its  center 
of  motion,  a  registering  device  mounted  to 
slide  upon  the  clock-mechanism  frame  and  45 
provided  with  opposite  stub-shafts,  dial-car- 

rying non-meshing  cog-wheels  mounted  on 
said  shafts,  a  disk  carried  by  one  of  said  cog- 

wheels and  provided  with  fingers  engaging 
the  other  cog-wheel  at  every  revolution,  said  50 
registering  device  being  connected  with  said 
spring-arm,  and  a  sliding  electric  switch  con- 

nected with  said  registering  device,  substan- 
tially as  set  forth. 

6.  In  a  time-meter,  the  combination,  with  55 
the  box  or  casing  having  a  slot  and  the  clock 
mechanism  havingabalance-wheelandahand- 
arbor  provided  with  a  pinion,  of  a  spring-arm 
adjacent  to  said  balance-wheel  and  normally 
engaging  and  checking  the  same  at  a  point  60 
away  from  its  center  of  motion,  a  registering 
device   sliding  upon   the   clock -mechanism 
frame  and  provided  with  opposite  stub-shafts, 
dial-carrying  non-meshing  cog-wheels  mount- 

ed on  said  shafts,  a  disk  carried  by  one  of  said  65 
cog-wheels  and  provided  with  fingers  engag- 

ing the  other  cog-wheel  at  every  revolution,  a 
cap-plate  working  in  said  slot,  and  a  sliding 
electric  switch  working  over  said  slot  and  con- 

nected with  said  cap-plate,  substantially  as  70^ 
set  forth. 

Id  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  affixed  my  signature  in 
the  presence  of  two  witnesses. 

JUDSON  O.  BALL. 
Witnesses: 

L.  G.  Palmer, 
Henry  Melcher. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  488,687,  dated  December  27, 1892. 

Application  filed  October  19,  1891.    Serial  No,  409,118,    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Willard  L.  Bdndy,  of 

Binghamton,  in  the  county  of  Broome,  in  the 
State  of  New  York,  have  invented  new  and 

5  useful  Improvements  in  Watchmen's  Time- 
Detectors,  of  which  the  following,  taken  in 
connection  with  the  accompanying  drawings, 
is  a  full,  clear,  and  exact  description. 

My  invention  relates  to  watchmen's  time 
to  recorders,  adapted  to  record  the  time  of  the 

watchman's  visits  to  the  different  stations 
throughout  a  factory,  and  to  that  particular 
class  in  which  all  of  the  statiousare  located, 
in  open  circuit,  upon  two  wires, and  in  which 

15  the  record  is  made  of  the  time  when  the  cir- 
cuit is  broken  at  any  station,  such  recording 

apparatus  being  located  in  the  office  of  the 
firm,  or  at  some  fixed  central  point. 
My  object  is  in  the  first  instance  to  avoid 

20  the  multiplicity  of  wiring  necessary  where 
each  station  is  separately  wired  to  the  central 
station,  by  locating  all  of  the  stations  upon 
two  wires  in  open  circuit,  which  passes 
through  all  of  the  station  boxes,  and  when 

25  such  circuit  is  broken  at  any  station  by  the 
operation  of  its  key,  the  combined  action  of 
the  station  mechanism  and  its  motor,  and  of 
the  central  recording  mechanism,  will  record 
the  number  of  the  station,  by  signs,  symbols 

30  or  characters,  and  the  hour  and  minute  when 
the  key  was  turned  at  the  station,  such  record 
being  made  upon  a  continuous  strip  of  paper, 
by  means  of  an  impression  hammer  and  a 
printing  ribbon,  said  paper  and  ribbon  being 

35  automatically  fed  along  through  under  the 
impression  hammer:  means  being  also  pro- 

vided in  the  station  box  to  break  the  circuit 
and  make  it  a  fixed  number  of  times,  so  that 
a  record  of  the  number  of  the  station  is  made 

40  at  the  same  time  that  the  time  is  recorded;  and 
in  which  each  station  while  being  operated, 
forms  its  own  circuit  with  the  battery  and 
recording  mechanism  independent  of  the  sta- 

tions bej'ond  it,  such  circuit  being  intermit- 
45  tent  by  reason  of  a  rotating  stepped  cam,  and 

a  spring  finger  making  a  contact  with  the 
steps  thereon,  successively,  and  breaking  it 
between  said  steps. 
My  invention  consists  in  the  several  novel 

50  features  of  construction  and  operation  here- 
inafter described  and  which  are  specifically 

set-forth  in  the  claims  hereunto  annexed.  It 
is  constructed  as  follows, reference  being  had 
to  the  accompanying  drawings,  in.  which 

Figure  1.  is  a  front  elevation  of  the  record-  55 
ing  apparatus,  the  battery  and  a  single  sta- 

tion.    Fig.  2,  is  a  plan  perspective  of  the  im- 
pression and  paper  feed  mechanism.     Fig.  3, 

is  a  detail  of  the  mechanism  for  rotating  the 
ribbon  spool  and  feeding  the  ink  ribbon.    Fig.  60 

4,  is  a  sectional  detail,  partly*  in  side  eleva- 
tion, of  the  paper  feeding  mechanism,  in  its 

normal  position.    Fig.  5,  is  a  like  view  of  the 
same,  showing  the  feed  bar  drawn  back,  ready 
to  engage  with  the  paper  to  feed  it  forward.  65 
Fig.  6,  is  a  plan  of  a  part  of  the  paper  strip. 
Fig.  7,  is  a  front  elevation  of  the  electro-mag- 

net and  the  motor  mechanism  released  inter- 
mittently by  the  operation  of  the  armature, 

the  face  plate  shown  in  Fig.  2,  and  the  paper  70 
feed  and  hammer  being  removed.     Fig.  8,  is 
a  detached  plan  elevation  of  the  electro-mag- 

net, armature,  printing  or  impression  bar  con- 
nected to  the  armature  and  actuated  thereby, 

and  the  trip  mechanism  for  releasing  the  mo-  75 
tor  to  operate   the  impression  hammer,  the 
operation  of  the  armature,  and  to  lock  the 
motor  after  each  impression.     Fig.  9,  is  a  de- 

tached detail  for  the.  mechanism  for  locking 
the  trip  bar  while  the  motor  is  operating  the  80 
impression  hammer.     Fig.  10,  is  a  top  plan 
view  of  the  time  wheels  and  statiou  indicator 
bar — detached.    Fig.  11,  is  a  detail  of  the  vi- 

bration take  up  between  the  connecting  rod 
and  the  station  indicating  bar.     Fig.  12,  is  a  85 
vertical  sectional  detail  of  the  time  wheels, 
impression  hammer,  impression  pad,  and  vi- 

bratory  marker,  the  dotted  lines  indicating 
its  elevation,  and  also  the  horizontal  dotted 
lines  indicating  the  extent  of  the  swing  there-  90 
of.     Fig.  13,  is  a  front  elevation  of  a  station 
box,  with  the  cover  removed.     Fig.  14,  is  a 
plan  perspective  of  the  motor  drive  gear,  key 
shaft,  motor  spring  and  the  swinging  finger, 
and  stop  combined,  secured  upon  the  shaft,  95 
all  in,  the  station  box.     Fig.  15,  is  a  top  plan 
of  the  rotating  cam  and  the  contact  fingers  in 
contact  with  the  insulated  contact  plate  upon 
the  cam.     Fig.  16,  is  a  front  elevation  of  the 
same  parts  shown  in  Fig.  15,  showing  these  100 
parts  all  in  open  circuit  upon  the  wire,  and 
ready  to  be  operated  by  the  motor  to  break  the 
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circuit  when  the  key  is  inserted  and  turned. 
Fig.  17,  is  a  front  elevation  of  the  rotating  cam, 
partially  rotated,  and  the  left  hand  spring  con- 

tact finger  out  of  contact,  between  two  of  the 
5  cam  teeth  upon  the  cam,  as  well  as  the  other 

contact  Pnger,  and  the  negative  wire  at  the 
bottom,  through  which  a  circuit  is  made  every 
time  the  left  hand  finger  makes  a  contact 
with  one  of  the  cam  teeth.     Fig.  18,  is  an  ele- 

io  vation  of  Fig.  17,  looking  at  it  from  the  right, 
showing  the  finger  on  the  right  out  of  contact 
with  the  cam.  Fig.  10,  is  a  detached  top  plan 
view  of  the  contact  plate  secured  upon  the 
rotating   cam,  showing   its   side   projection. 

t5  Fig.  20,  is  an  elevation  showing  a  battery  and 
several  stations  upon  a  single  circuit.     Fig. 
21,  is  a  plan  perspective  of   the  segmental 
gear  and  the  stop  wheel  upon  the  same  shaft. 

"A"  is  a  clock,  shown  in  the  drawings  as 
20  erected  upon  a  suitable  backing,  and  (a)  are 

time  wheels,  having  figures  or  type  upon  their 
peripheries  corresponding  to  hours  and  min- 

utes, said  wheels  being  connected  in  any  or- 
dinary manner  to  the  clock  work,  so  that  they 

25  are  at  all  times  synchronous  with  the  time  of 
the  clock  work.  A  bracket  (6)  in  front  and  a 
like  one  in  rear,  (not  shown)  together  carry 

the  ribbon  spool  (&')  between  them.  -Vertical 
and  parallel  arms  (c)  (front  and  rear)  carry  a 

30  guide  roller,  under  which  the  paper  strip  (d) 

passes  from"  the  reel  (d').  An  impression  pad (e),  the  form  of  which  is  best  seen  in  Fig.  12, 
is  mounted  and  extends  over  the  top  of  the 
ribbon  and  paper. 

35  "B"  is  the  impression  hammer,  comprising 
a  hammer  body,  slotted  across  the  bottom"  to 
receive  a  piece  of  rubber  or  other  elastic  sub- 

stance (4),which  constitutes  the  working  face 
of  the  hammer,  and  this  body  is  adjustably 

40  mounted  upon  the  bar  (5)  which  is  pivotally 
mounted  upon  the  outer  casing  of  the  motor 
"C,"'at  (6). 

"C"  is  the  impression  hammer  motor,  com- 
prising a  spring  wheel,  and  a  train  of  gear- 

45  ing  actuated  thereby,  to  operate  an  escape- 
ment (1)  (Fig.  7)  and  to  rotate  a  trip  wheel  (2), 

and  also  the  lifting  gear  (3),  provided  with 
segmented  gear  teeth  on  two  opposite  sides, 
and  withintermediatesmoothspaces, as  shown 

50  in  Figs.  1,  2  and  7.  A  rack  bar  (7)  concentric 
with  the  gear  (3),  and  provided  with  the  same 
number  of  teeth  as  each  toothed  segment  of 
thegear,  is  secured  to  the  hammer  baiyso  that 
when  the  motor  rotates  said  gear  over  to  the 

55  left,  (Fig.  2)  the  hammer  is  lifted,  until  the 
segment  and  rack  become  disengaged,  when 
the  hammer  falls  by  gravity,  its  face  strik- 

ing upon  the  paper  strips  ((/)  directly  on  the 
printing  line  of  the  time  wheels,  and  makes 

60  an  impression  upon  the  under  side  of  the  pa- 
per strip,  the  ink  ribbon  (/)  lying  between 

the  said  strip  and  the  time  wheels.  From  the 
printing  line  the  paper  and  ribbon  pass 
through  a  guide  (8)  mounted  upon  thecasing, 

65  and  then  the  ribbon  is  deflected  over  a  roller 
(10),  (Fig.  2)  down  onto  the  spool  (9),  mounted 

upon  a  shaft  having  itsbearingsinthespring 
bracket  (11),  and  in  the  motor  casing,  said 
shaft  being  provided  with  a  rack-gear  (12), 
and  (13)  is  a  gravity  pawl  pivoted  on  said  70 
casing  and  engaging  with  said  gear  and  pre- 

venting any  backward  rotation  of  the  spool. 
The  paper  strip  also  passes  along  through  a 
guide  (14),  supported  upon  the  casing.  A 
spring  finger  (15)  is  secured  upon  this  guide,  75 
in  such  manner  that  its  toothed  free  end  en- 

gages with  and  prevents  any  backward  move- ment of  the  paper. 
To  feed  the  paper  strip  forward,  T  secure  an 

arm  (16)  to  the  hammer  bar,  and  pivotally  80 

'connect  a  connecting  rod  (17)  to  said  arm,  and 
to  an  arm  upon  a  rocking  multiple  toothed 
dog  (18),  which  dog  is  mounted  on  trunnions 
in  the  vertical  sides  of  a   slide  (19).     This 
slide  is  mounted  upon  guide  rods  (20)  extend-  85 
ing  from   the  guide    (14),   and  a  bar,    (not 
shown)  extends  across  under  the  paper  and 
forms  the  bottom  of  the  slide  the  support  of 
the  paper,  and  the  bearing  against  which  the 
dog  teeth  bear.    As  the  hammer  bar  raises,  it  90 
lifts  the  arm  (16),  draws  upon  the  connecting 

rod  (17),  first  rocking  the  dog  (18)  and  releas- 
ing the  teeth  from  the  paper,  then  drawing 

the  slide  (19)  back  toward  and  nearly  to  the 
end  of  the  finger  (15).     Then  when  the  ham-  95 
mer  bar  is  released,  and  falls,  the  first  effect 
as  to  this  feed  mechanism,  is  to  rock  the  dog 

(18)  over  until  it  engages  firmly  with  the  pa- 
per and  then  to  shove  the  slide  away  from  the 

finger  (15),  drawing  the  paper  along  with  it,  100 
and  feeding  it  a  distance  equal  to  the  throw 
of  the  feed  dog,  as  for  instance,  as  shown  in 
Fig.  6,  from  one  record  to  the  next. 

In  Fig.  3  I  show  my  ribbon  feed  mech- 
anism, which  is  in  addition  to  the  paper  105 

feed  mechanism.  A  spring  push  pawl  (21)  is 
secured  to  the  slide  (19),  underneath,  its  point 
engaging  with  the  rack  gear  (12),  in  such  man- 

ner that  when  the  slide  is  drawn  back  by  the 
raising  of  the  hammer  bar,  the  pawl  will  ro-  nc 
tate  the  spool  a  distance,  equal  to  the  draw  of 

said  slide,  and  "then  as  the  hammer  falls,  the 
pawl  will  snap  over  the  rack  teeth  into  en- 

gagement with  another  tooth. 
Referring  to  Figs.  7,*8  and  10,1  now  &&  115 

scribe  my  station  indicating  mechanism.    "D" 
is  an  electro-magnet,  of  which   (22)  is  the 
armature  pivotally  mounted  at  (23),  thence 
extending  to  the  right,  with  an  offset  (24) 
(Fig.  10)  and  thence  to  the  right  again  creat-  120 
ing  a  support  for  the  impression  bar  (25), 
which  is  pivotally  connected  to  the  armature 
at  (26),  and  extends  over  far  enough  to  bring 
theprintingstudor  type  (27)  into  the  printing 
line.     Then  as  the  hammer  bar  rises  by  means  125 
of  the  connecting  rod   (28)  (Fig.  2)  the  bell 
crank  (29)  pivoted  upon  the  stud  (30),  and  the 
lever  (31)  pivotally  connected  to  the  bell 
crank  and  to  the  bar  (5),  said  bar  is  swung 
outwaully  upon  the  pivot  (26),  bringing  the  130 
stud  (27)  over  to  the  outer  edge  of  the  paper; 
and  as  the  hammer  bar  falls,  said  bar  is  drawn 
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back  to  its  normal  position  as  shown  in  Fig. 
■10.  This  swings  the  impression  bar  so  that 
it  is  capable  of  making  imprints  at  different 
points,  as  shown  in  Fig.  6,  as  hereinafter  de- 

5  scribed;  and  the  spring  (32)  takes  np  all  con- 
cussion incident  to  the  swing,  return  or  stop- 

ping. "E"  is  the  battery;  (33)  the  wire  con- 
necting it  to  the  electro-magnet;  (34)  is  the 

wire  leading  from  the  magnet  through  all  of 

io  the  stations,  "F,"  "G,"  "IX"  &c.  (Fig.  20); 
and  (35)  is  the  return  wire  leading  back 
through  all  of  them  to  the  battery;  the  ends 
of  the  wires  on  the  right  in  Fig.  20  being  con- 

nected together,  so  that  all  of  the  stations  are 
15  upon  these  two  wires,  and  in  open  circuit  nor- 

mally. 
As  the.station  mechanisms  are  in  the  main, 

precisely  alike,  I  will  only  describe  one,  point- 
ing out  the  point  of  difference,  which  lies  in 

20  a  single  variance  of  form  of  one  part,  such 
.variation  accomplishing  a  variance  of  opera- 

tion whereby  the  number  of  each  of  the  sta- 
tions is  indicated.     Upon  the  casing  (36)  (of 

ordinaiy  construction),  I  mount  the  station 
25  mechanism,  consisting  of  a  front  and  back 

plate,  a  key  shaft  (37),  a  spring  (38)  wound 
thereon,  a  drive  gear  (39)  connected  to  the 
shaft  by  the  spring  pawl  mechanism  shown 
in  Fig.  14,  a  train  of  clock  work  gearing  where- 

30  by  the  escapement  wheel  (40)  is  rotated,  and 
its  pendulum  actuated,  and  whereby  the  cam 
toothed  gear  (41)  is  rotated.  A  finger  (42) 
is  secured  upon  the  key  shaft,  provided  with 
a  stud  (43)  with  which  the  bit  of  the  key  en- 

35-  gages,  and  with  a  horn  (44)  which  is  normally 
in  engagement  with  the  pin  (45),  upon  the 
gear  (41)  thereby  preventing  said  gear  from 
rotation  while  in  such  engagement.  Upon 
one  side  of  this  gear  the  contact  plate  (46)  is 

40  secured  and  insulated  from  the  remainder 
thereof,  having  also  the  sloping  ends  and  a 
plane  intermediate  surface,  as  shown  in  Figs. 
16  and  17,  and  further  provided  with  a  side 
arm   (47),  as  shown  in    Fig.  18.     Upon   the 

45  front  plate  of  the  frame,  I  insulate  and  se- 
cure the  contact  finger  (48),  which  is  normally 

in  contact  with  one  end  of  the  plate  (46), 
through  the  binding  screw  (49)  and  wire  (34). 
Opposite  this  I  suitably  insulate  and  secure 

50  upon  the  front  plate  of  said  frame,  the  spring 
contact  finger  (50),  which  is  normally  in  con- 

tact with  the  other  eud  of  the  plate  (46) 
through  the  binding  post  (51),  and  the  wire 
(34);  so  that  these  two  fingers  and  said  plate 

55  normally  create  a  connection  between  the 
sections  of  the  wire  (34).  The  wire  (35)  is 
connected  to  the  back  of  the  box  casing  by  a 
screw  (52),  but  is  not  insulated  therefrom, 
and  as  the  gear  (41)  is  not  insulated,  the  main 

60  portion  aside  from  the  plate  (46),  can  be 
brought  into  circuit  with  the  wire  (34),  and 
this  is  done  as  follows:  When  the  key  is  in- 

serted and  turned,  the  finger  (42)  is  swung 
around  until  it  strikes  the  stop  pin  (53),  re- 

65  leasing  the  gear  (41),  which  then  rotates 
freely,  and  the  spring  also  operates  to  throw 

the  finger  back  to  its  normal  position.   W  hen 
the  contact  fingers  (48)  and  (50),  by  the  ro- 

tation of  the  gear  (41)  become  disconnected 
from  the  plate  (46)  and  the  arm  thereon  the  70 
circuit,  of  the  two  parts  of  the  wire  (34)  is 
broken.    Then  as  the  spring  contact  finger  (50) 
comes  into  engagement  with  the  first  cam 
tooth  of  said  gear,  a  new  circuit  is  made,  dur- 

ing such  engagement,  through  the  body  of  75 
said  gear  its  arbor,  the  casing  plate  (36),  bind- 

ing screw  (52)  and  that  part  of  the  wires  (34) 
and  (35)  upon  the  left,  (Fig.  13)  see  also  Figs. 
1  6  and  17.    Each  time  that  a  circuit  is  thus 

made  by  the  contact  finger  (50),  the  arma-  80 
tnre  of  the  electro  -  magnet  D   is  operated 
and  this  operates  to  throw  up  the  impres- 

sion bar  and  by  bringing  the  type  stud  (27) 
into  contact  with  the  ribbon,  and  thus  make 

an  impression  or  imprint  of  the  type  char-  85 
acter  or    sign,  upon,  the  under  side  of  the 
paper  £trip.    While  the  gear   (41)  is  thus 
rotating  and  the  armature  (22)  is  being  vi- 

brated by  the  circuits  made  and  broken  by 
the  contact  finger,  successively  making  and  90 
breaking  contact  with  the  cam  teeth  thereon 
and  the  push  bar  (28)  is  actuated  as  aforesaid 
to  swing  the  impression   bar   (25)   laterally 
upon  its  pivot  (26),  and  inasmuch  as  said  bar 

or  the  type-stud  thereon  is  actuated  vertically'  95 
by  the  vibration  of  said  armature,  it  follows 
that  each  time  it  is  so  vibrated  said  stud  makes 
an  imprint  or  mark  upon  the  paper  strip,  and 
that  the  successive  imprints  upon  the  paper 
will  be  in  a  line  across  the  paper,  and  that  100 
their  number  will  be  the  same  as  the  number 
of  the  cam  teeth  on  said  gear  (41);  and  that 
their  arrangement  with    reference  to  each 
other  is  wholly  controlled  by  the  arrangement 
of  the  cam  teeth,  or  the  manner  in  which  they  105 

are  grouped  on  either  side  of  the  space  (m'), 
as  will  be  seen  by  reference  to  F^g.  6.    Thus 
in  Fig.  16,  the  cam  gear  by  the  tooth  (??i),  will 

make  a  dot  as  shown  in  Fig.  6,  the  space  (m') 
will  create  a  space  (ra")  on  the  paper  strip  no 
(Fig.  6)  and  then  the  four  successive  teeth  (n), 
being  arranged  equi-distant  from  each  other, 
will  consequently  make  four  imprints  upon 
the  paper,  and  thus  record  upon  the  paper 
that  station  (14)  was  operated,  and  the  im-  115 
print  of  the  time  wheels  shows  that  it  was 
done  at  five  o'clock  and  seventeen  minutes.  By 
omitting  all  of  the  teeth  (n),  the  single  tooth 
(m)  will  record  the  operation   of  the  station 
(1);  by  making  the  gear  with  two  teeth  (m),  120 
it  will  record  the  operation  of  station  (2);  one 
tooth  (m)  a  space,  and  one  tooth  (n)  will  record 
station  (11);  two  teeth  (m)  and  two  teeth  (n), 
will  record  station  (22)  and  soon.    Inasmuch 
as  the  body  of  this  cam  gear  is  not  insulated,  125 
and  the  wire  (35)  is  not  insulated  from  the  back 
of  the  casing,  it  follows,  that  each  time  the 
finger  (48)  makes  a  contact  with  a  cam  tooth,  a 
circuit  is  made  through  the  cam  gear,  its  shaft, 
the  casing  back,  and  the  wire  (35)  on  the  left,  130 
and  the  wire  (34)  on  that  side  through  the 
battery  and  electro  -  magnet,  entirely  inde- 
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pendent  of  the  extensions  of  the  wires  (34) 
and  (35)  on  the  right, which  circuit  is  broken 
as  the  finger  breaks  contact  with  each  cam 
tooth,  and  is  finally  broken  when  both  of  the 

5  fingers  make  contact  with  the  contact  plate 
upon  the  gear  as  in  Fig.  1G.  As  will  be  seen  by 
Fig.  18,  the  finger  (48)  does  not  touch  the  gear 
while  it  is  in  rotation,  and  only  makes  contact 
with  the  arm  thereon  at  any  time. 

ro  By  reference  to  Fig.  8  it  will  be  seen  that 
when  the  armature  is  first  depressed,  the 
standard  and  lip  (54)  thereon  being  normally 
in  engagement  with  the  arm  and  lip  (55)  upon 
the  weighted  and  pivoted  lever  (5G)  will  draw 

15  down  the  inner  end  of  said  lever,  pulling  the 
pin  out  of  engagement  with  the  notch  in  the 
stop  wheel  (2)  upon  the  shaft,  which  carries 
the  lifting  gear  (3)  (Fig.  7)  releasing  said 
wheel  to  be  rotated  by  the  motor,  and  at  the 

20  same  time  release  the  pendulum  (57)  of  the 
escapement  (1),  from  engagement  with  the 
lever,  so  that  it  can  vibrate  as  indicated  by 
the  dotted  lines,  and  at  the  same  time  the 
pawl  (58)  pivoted  at  (59),  and  provided  with 

25  a  weighted  or  counter-balancing  arm,  wiil 
swing  in  and  catch  the  inner  end  of  the  lever 
and  hold  it  out  of  engagement -with  the  stop- 
wheel  (Fig.  9)  until  the  hammer  bar,  rising, 
engages  with  the  stud  (GO)  upon  the  arm  (61) 

30  of  the  pawl  and  forces  said  pawl  and  lever 
apart,  when  the  weight  (62)  will  raise  the  in- 

ner end  of  this  lever,  so  that  it  will  first  stop 
the  pendulum  and  escapement,  and  then  the 
stop  wheel,  just  at  the  time  when  the  hammer 

35  has  been  raised  clear  of  the  paper,  by  the  en- 
gagement of  the  first  tooth  of  the  gear  segment 

brought  around  by  such  half  rotation,  with  the 
rack  bar  on  the  hammer  bar  (5).  It  will  be 
seen  that  the  striker  (63)  is  secured  to  the 

40  armature  (22),  and  vibrates  with  each  move- 
ment thereof  so  that  it  strikes  the  bell  (64) 

and  sounds  an  alarm  each  time  that  a  circuit 
is  made  by  the  finger  (50)  upon  any  of  the 
points  of  the  stepped  cam  and  said  armature 

45  is  thereby  vibrated  as  aforesaid. 
What  I  claim  and  desire  to  secure  by  Let- 

ters Patent  is, 

1.  In  a  watchman's  detector,  a  segmental 
gear  rotated  by  a  motor,  a  hammer  mounted 

50  upon  a  bar,  a  rack  bar  upon  said  hammer  bar, 
with  which  said  gear  engages,  in  combination 
with  an  arm  secured  to  the  bar,  a  slide,  a 
toothed  pawl  pivotally  mounted  in  said  slide, 
and  a  connecting  rod  connecting  said  pawl 

55  to  said  arm. 
2.  In  a  watchman's  detector,  a  segmental 

gear  rotated  by  a  motor,  a  hammer  mounted 
upon  a  bar,  a  rack  bar  upon  said  hammer  bar 
with  which  said  gear  engages,  in  combination 

60  with  a  swinging  impression  bar,  a  bell  crank 
lever,  a  rod  connecting  it  to  said  barand  a 
connecting  rod  between  said  helve  and  bell 
crank  lever. 

3.  In  a  watchman's  detector,  a  motor,  a 
65  hammer  bar  raised  thereby,  a  slide  through 

which  the  paper  strip  passes,  a  toothed  pawl 

pivotally  mounted  in  said  slide,  and  an  arm 
secured  to  said  hammer  bar,  and  a  connect- 

ing rod  between  said  arm  and  said  pawl,  and 
a  push  pawl  secured  to  said  slide,  in  combi-  7c 
nation  with  the  ribbon  spool,  and  the  rack 
gear  thereon,  with  which  said  push  pawl  en- 

gages. 
4.  The  combination  with  the  motor  and  the 

notched  stop  wheel,  upon  its  shaft,  of  a  lever  75 
pivotally  mounted  and  adapted  to  engage 
with  one  notch  of  said  wheel,  and  the  arma- 

ture of  an  electro-magnet  connected  to  said 
lever. 

5.  The  combination  with  the  motor,  the  Fo 
notched  stop  wheel  upon  its  shaft,  and  the 
motor  escapement  pendulum,  of  a  weighted 
lever  pivotally  mounted  and  adapted  to  en- 

gage with  one  notch  of  said  wheel,  and  with 
which  said  pendulum  normally  engages,  and  85 
the  armature  of  an  electro-magnet  connected 
to  said  lever. 

6.  The  combination  with  the  motor,  the 
notched  stop  wheel  upon  its  shaft,  and  the 
motor  escapement  pendulum,  of  a  weighted  90 
lever  pivotally  mounted  and  adapted  to  en- 

gage with  a  notch  on  said  wheel,  and  Avith 
which  said  pendulum  normally  engages,  the 
armature  connected  to  said  lever  and  the 
swing  pawl  engaging  the  end  of  said  lever  95 
when  released  from  said  wheel. 

7.  The  combination  with  the  motor,  the 
notched  stop  wheel  upon  its  shaft,  and  the 
motor  escapement  pendulum,  of  a  weighted 
lever  pivotally  mounted,  and  adapted  to  en-  100 
gage  with  a  notch  on  said  wheel,  and  with 
which  said  pendulum  normally  engages,  the 
armature  connected  to  said  lever  and  the 
swing  pawl  engaging  the  end  of  said  lever 
when  released  from  said  wheel,  aud  the  ham-  105 
mer  helve  adapted  to  engage  with  said  swing 
pawl  and  disengage  it  from  said  lever. 

8.  In  a  watchman's  detector,  the  combina- 
tion of  a  weighted  lever  pivoted  upon  the 

casing,  and  adapted  to  engage  with  the  stop  no 
wheel,  the  armatureof  an  electro- magnet  con- 

nected thereto  and  a  swing  pawl  engaging 
with  the  end  of  said  lever  when  disengaged 
from  the  stop  wheel  by  the  operation  of  the 
armature.  ■.  115 

9.  In  a  watchman's  detector,  a  Weighted  le- 
ver pivoted  upou  the  casing,  a  stop  wheel  with 

which  it  engages,  a  swinging  pawl  engaging 
with  said  lever  when  disengaged  from  said 
wheel,  and  an  armature  normally  engaging  120 
with  said  lever,  and  operating  to  disengage  it 
from  said  wheel,  and  an  impression  bar  se- 

cured to  said  armature,  and  vibrated  verti- 
cally by  the  vibration  of  the  armature. 

10.  In  a  watchman's  detector,  a  weighted  ie-  125 
ver  pivoted  upon  the  casing,  a  stop  wheel  with 
which  it  engages,  a  motor  operating  it,  a 
swinging  pawl  engaging  said  lever  when  dis- 

engaged from  said  wheel,  and  an  armature 
normally  engaging  said  lever  and  operating  130 
to  disengage  it  from  said  wheel,  and  an  im- 

pression bar  pivoted  upon  the  armatare  and 
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swung  vertically  by  the  vibration  of  the  ar- 
mature. 

11.  In  a  watchman's  detector,  a  battery,  an 
electro  magnet,  an  armature,  and  an  impres- 

sion bar  pivoted  upon  the  armature  and  lat- 
erally movable  thereon  and  vibrated  verti- 

cally by  it,  in  combination  with  type  wheels 
synchronous  with  a  clock,  the  paper  strip,  the 

ink  ribbon,  and  the  vertically  operated  im- 
pression hammer. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  11th  day  of  September,  1891. 

WILLARD  L.  BUNDY. 

In  presence  of — Howard  P.  Denison, 
C.  W.  Smith. 

ro 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  Henry  Doug- 

las, a  citizen  of  Great  Britain,  residing  at 
Stourbridge,  in  the  county  of  Worcester,  and 

5  country  of  England, haveinvented  certain  new 
and  useful  Improvements  in  Stop- Watches; 
and  I  do  hereby  declare  the  following  to  be  a 
full,  clear,  and  exact  description  of  the  inven- 

tion, such  as  will  enable  others  skilled  in  the 
io  art  to  which  it  appertains  to  make  and  use  the 

same. 
This  invention  relates  to  stop  watches;  and 

it  consists  in  the  novel  construction  and  com- 
bination of  the  parts  hereinafter  fully  de- 

15  scribed  and  claimed. 
In  the  drawings:  Figure  1  is  a  rear  view  of 

the  stop  mechanism.  Fig.  2  is  a  front  view 
of  the  watch  showing  the  additional  dials  and 
pointers.    Fig.  3  is  a  sectional  side  view  of  the 

20  disengaging  mechanism.  Fig.  3A  is  a  detail 
showing  a  modification  of  a  portion  of  the  dis- 

engaging mechanism. 
To  the  shaft  a  of  the  ordinary  seconds  hand, 

is  attached  a  beveled  toothed  wheel  b;  and 

25  upon  the  central  shaft  a'  is  attached,  an  addi- 
tional seconds  pointer  g  at  the  front  of  the 

watch,  and  a  toothed  pinion  c'  and  a  beveled toothed  wheel  c  at  the  rear  of  the  watch.  A 
beveled  toothed  wheel  e  is  journaled  on  a  pin 

30  projecting  from  the  flat  spring  m  which  nor- 
mally holds  it  in  gear  with  the  wheels  b  and  c. 

An  additional  pointer  h  is  secured  on  a  shaft 

d'  at  the  front  of  the  watch,  and  a  toothed  wheel 
d  is  secured  on  the  shaft  d'  at  the  back  of  the 

35  watch,  and  gears  into  the  pinion  c'. 
The  shaft  a  is  driven  by  any  approved  form 

of  watch  driving-mechanism  or  train  and  im- 
parts a  constant  rotary  movement  to  the  ad- 

ditional pointers  g  and  h  as  long  as  the  wheel  e 
40  is  in  gear  with  the  wheels  b  and  c.  The  pointer 

g  is  provided  with  a  dial  marked  up  to  sixty 
seconds,  and  the  pointer  h  is  provided  with  a 
dial  marked  up  to  ten  minutes,  or  whatever 
other  space  of  time  the  wheel  and  pinion  may 

45  be  adapted  for.  An  external  push-piece  f  is 
provided  and  is  connected  to  a  rod  k  which  is 
nearly  a  complete  ring  and  which  is  journaled 
in  the  watch  case.  The  rod  k  is  provided 

with  a  wedge-shaped  surface  k',  as  shown  in 
50  Fig.  1,  or  as  shown  in  Fig.  3A  according  to  the thickness  of  the  rod. 

A  spring  lever  I  is  secured  in  the  case  and 

is  provided  with  a  wedge  I2  which  comes  un- 
der an  inclined  portion  of  the  spring  m  as 

shown  in  Fig.  3.  The  spring  I  is  also  provided  55 
with  a  pin  V  which  presses  against  the  rod  k. 
When  the  rod  k  is  moved  by  the  push-piece 
to  cause  the  pin  V  to  be  pressed  toward  the 
center  of  the  watch  by  the  wedge  or  incline 

k',  the  wedge  V  raises  the  wheel  e  out  of  gear  60 
with  the  wheels  b  and  c,  as  shown  in  Fig.  3, 
and  disengages  the  pointers  g  and  h  which 
stop  immediately  without  interfering  with  the 
motion  of  the  watch. 

The  push-pin  n  is  provided  for  setting  the  65 
pointers  g  and  h  to  zero  before  reconnecting 
them  with  the  watch  mechanism.  In  order  to 
prevent  this  pin  n  from  being  pressed  in  when 
the  pointers  g  and  h  are  connected  to  the 

watch  mechanism,  a  groove  n'  is  formed  on  70 
the  pin  n  and  is  adapted  to  receive  the  end  of 
the  rod  k  which  locks  the  pin.  The  pin  n  is 
pivoted  to  a  pivoted  bent  lever  0  inside  the 
watch,  and  a  heart-shaped  cam  p  is  secured  on 
the  shaft  d'.  When  the  pin  n  is  pushed  in,  75 
against  the  pressure  of  the  spring  0',  the  lever 
0  strikes  the  cam  p  and  moves  the  pointer  h 
back  to  zero.  The  pointer  g  is  also  moved 
very  nearly  to  zero  because  it  is  connected  to 
the  pointer  h  by  the  toothed  wheel  and  pinion.  8c 

In  order  to  set  the  pointer  g  exactly  to  zero 
when  the  pin  n  is  pushed  in,  a  spring-actu- 

ated lever  r  is  pivoted  inside  the  watch  and 

the  wedge-shaped  end  r'  of  this  lever  is  pressed 
between  two  of  the  teeth  of  the  pinion  c'  when  85 
the  heel  s  on  the  lever  is  released  by  the  for- 

ward motion  of  the  lever  in  setting  the  cam. 
What  I  claim  is: 

1.  The  combination,  with  the  seconds-hand 
shaft,  of  the  additional  seconds  pointer  and  90 
its  shaft,  the  beveled  toothed  wheels  secured 
on  the  said  shafts,  the  connecting  wheel  e  and 
its  supporting  spring,  the  pivoted  spring  I 
provided  with  a  wedge  for  raising  the  said 
wheel  e  out  of  gear  with  the  two  beveled  95 
wheels,  and  the  oscillatory  bar  A;  journaled  in 
the  periphery  of  the  case  and  provided  with 
a  push-piece  and  an  inclined-portion  for  op- 

erating the  said  spring  I,  substantially  as  set 
forth.  ice 

2.  The  combination,  with  the  pointer  h  and 
the  cam  p  secured  on  the  same  shaft,  of  a 
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pivoted  lever  adapted  to  set  the  said  cam  and 
pointer  to  their  zero  position,  a  push-pin  n 
provided  with  a  groove  and  adapted  to  oper- 

ate the  said  lever,  and  the  bar  1c  journaled  in 
5  the  case  and  adapted  to  engage  with  the  said 

groove  and  lock  the  said  pin  when  the  pointer 
h  is  connected  with  the  watch  driving-mech- 

anism, substantially  as  set  forth. 
3.  The  combination,  with  the  pointer  h,  the 

io  wheel  d  and  the  cam  pall  secured  on  the  shaft 

d',  of  the  pointer  g  and  the  pinion  c'  secured 
on  the  shaft  a',  the  pivoted  lever  o  provided 
with  a  push-pin  and  adapted  to  set  the  two 

said  pointers,  and  the  spring-actuated  lever 
r  provided  with  a  heel  s  bearing  on  the  said 
lever  and  having  a  wedge-shaped  end  adapted 
to  be  thrust  between  the  teeth  of  the  said 
pinion  to  insure  the  exact  setting  of  the 
pointer  g,  substantially  as  set  forth. 

In  testimony  whereof  I  affix  my  signature  in 
presence  of  two  witnesses. 

WILLIAM  HENRY  DOUGLAS. 

Witnesses: 
Geo.  Crogdon  Marks, 
William  Evans. 

i5 

20 
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To  all  whom  it  may  concern: 
Be  it  known   that  I,  Henri  Jacot-Bur- 

mann,  watch  manufacturer,  of  Bienne,  Switz- 
erland, have   invented  an    Improvement  in 

5  Stop- Watches,  of   which   the  following  is  a 
specification. 

This  invention  relates  to  that  class  of  stop 
watches  in  which  the  seconds  hand  is  upon 
a   central  arbor,  and  an  endwise    motion  is 

to  given  to  the  arbor  to  connect  the  same  with 
the  rotating  mechanism  of  the  watch,  and  it  is 
put  out  of  gear  by  a  similar  movement  in  the 
opposite  direction.  In  this  class  of  watches 
an  irregularity  of  movement  arises  from  the 

15  action  of  the  teeth  as  they  are  brought  into 
gear  in  starting  the  hand.  By  the  present  im- 

provement a  very  smooth  and  regular  move- 
ment is  obtained  in  connecting  the  independ- 

ent seconds  hand  with  the  gearing. 
20  In  the  accompanying  drawings,  Figure  1  is 

a  plan  on  an  enlarged  scale  of  that  portion 
of  the  stop  watch  mechanism  to  which  the 
invention  relates.  Fig.  2  is  a  cross  section 
with  the  parts  in  the  position  they  assume 

25  when  the  seconds  hand  is  at  rest,  and  Fig.  3 
is  a  similar  view  with  the  gearing  connected. 
The  parts  in  Figs.  2  and  3  are  twice  the  di- 

mensions of  those  in  Fig.  1. 
The  wheel  A  is  upon  either  axis  of  the  or- 

30  dinary  watch  works  or  mechanism  and  it  is 
intended  to  give  motion  to  the  pinion  B,  the 
parts  being  so  proportioned  that  the  pinion 
B  rotates  once  in  a  minute,  and  this  pinion 

B  is  upon  the  arbor  B'  that  carries  the  inde- 
35  pendent  seconds  hand  C.  The  arbor  B'  car- 

ries the  heart  earn  B2  and  also  a  wheel  or 
disk  B3  provided  with  a  tooth  or  projection 
b3  to  act  upon  the  minutes-meter-wheel  D; 
these  parts  however  are  of  ordinary  construc- 

40  tion.  The  cam  wheel  F  with  the  projection 
/is  to  be  moved  by  a  push  button  and  receive 
a  step  by  step  motion  as  usual,  and  the  spring 
E  fixed  at  e  to  the  watch  plate  is  acted  upon 
by   the  cam  wheel  F,  and  one  end  of   this 

45  spring  E  is  beneath  the  wheel  B3,  and  in  the 
position  of  rest  shown  in  Fig.  2,  the  end  of 

the  spring  E  has  moved  the  wheel  B3  and  its 
arbor  so  as  to  disengage  the  pinion  B  from 
the  driving  wheel  A,  the  spring  E  resting 

50  upon  one  of  the  projections  /  of  the  cam 
wheel  F.  There  is  a  spring  G  fixed  to  the 
bridge  II  and  acting  against  the  end  of  the 

arbor  B'  to  give  motion  to  the  same  in  the 
opposite  direction  to  the  movement  received 

55  from  the  spring  E,  so  that  when  the  cam  F  is 

turned  and  the  moving  end  of  the  spring  E 

ceases  to  act  upon  the  wheel  B3,  the  spring 
G  gives  to  the  arbor  B'  aud  parts  connected 
therewith  an  end  movement  tobring  the  pin- 

ion B  into  gear  with  the  driving  wheel  A  and  60 
cause  the  parts  to  assume  the  position  shown 
in  Fig.  3. 

The  peculiar  feature  of  my  invention  re- 
lates to  the  construction  of  the  parts  which 

allows  the  pinion  B  to  easily  engage  the  65 

wheel  A.  The  pivotal  end  b'  of  the  arbor  B' 
is  within  a  slot  h  in  the  bridge  II,  and  a 

spring  J  within  a  recess  h'  in  said  bridge 
presses  the  pivot  b'  in  the  direction  of  the 
wheel  A.  The  contiguous  edges  of  the  teeth  70 
on  the  wheel  A  and  pinion  B  are  beveled  or 
slightly  conical,  so  that  when  the  cam  F  is 
partially  turned  and  the  spring  E  draws 
away  from  the  wheel  B3,  the  conical  or  bev- 

eled portions  of  the  gear  wheel  and  pinion  75 
come  together  by  the  action  of  the  spring  G, 

and  the  arbor  B'  is  slightly  displaced  later- 
ally against  the  action  of  the  spring  J,  the 

pivot  b'  moving  in  the  slot  h  of  the  bridge 
II,  thus  insuring  the  proper  engagement  of  80 
the  teeth  of  the  wheel  A  and  piniou  B  aud 
preventing  any  false  movement  or  looseness 
between  such  teeth,  hence  the  seconds  hand 
receives  a  smooth  and  regular  movement. 
When  the  cam  wheel  F  is  again  moved  and  85 
one  of  its  projections /acts  upon  the  spring 

E,  the  wheel  B3  and  the  parts  therewith  con- 
nected return  to  the  position  shown  in  Fig. 

2  and  the  movement  of  the  seconds  hand  is 
stopped.  90 

I  claim  as  my  invention. 
In  a  stop  watch  the  combination  with  the 

independent  seconds  hand  and  its  arbor,  of 
the  pinion  B  and  driving  wheel  A  both  pro- 

vided with  teeth  and  beveled  or  conical  on  95 
their  adjacent  edges,  the  bridge  having  a 
slot  for  the  pivot  of  the  arbor,  the  spring  J 
acting  against  such  pivot,  the  spring  G  for 
giving  an  end  movement  in  one  direction  to 
the  arbor,  and  the  cam  and  spring  E  for  mov-  too 
ing  the  parts  in  the  other  direction,  substan- 

tially as  set  forth. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

HENRI  JACOT-BURMANN. 

Witnesses: 
E.  Imer  Schneider, 
G.  C.  Wekler. 





x     r 



(No  Model.) 

No.  489,423, 
-J+/0 

2  Sheets— Sheet  1. 
J.  P.  TIRRELL. 

ELECTRIC  TIME  ALARM. 

Patented  Jan.  3,  1893. 

Or"-  s  '/<&->'     ■ 

S  s  -?■' 

^r 

?.3      ?*■ 

o 

o 

ng:i. 

ng.3. 

lST-vC+jO  . 

.  PHGio-urnc 





(No  Model.) 

No.  489,423, 

2  Sheets— Sheet  2. 
J.  P.  TIRRELL. 

ELECTRIC  TIME  ALARM. 

Patented  Jan.  3,  1893. 

V//TA/ES5JTS 
A/i£T/V7'£7f? 

THE   NORF»l<.  PCTERS  CO  . 



nited  States  Patent  Office. 
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ELECTRIC  TIME- ALARM. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  489,423,  dated  January  3,  1893. 

Application  filed  March  19, 1892,    Serial  No,  425,554,    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jacob  P.  Tirrell,  of 

Boston,  in  the  county  of  Suffolk  and  State  of 
Massachusetts,  have  invented  certain  new  and 

5  useful  Improvements  in  Apparatus  for  Clos- 
ing and  Breaking  an  Electric  Circuit  at  Pre- 

determined Times,  of  which  the  following  is 
a  specification. 

This  invention  has  for  its  object  to  provide 
io  a  simple  and  reliable  mechanism  for  periodi- 

cally closing  and  breaking  an  electric  circuit 
for  various  purposes,  such  as  the  operation  of 
an  electric  signal  bell  or  the  movement  of  an 
electrically    controlled    mechanical    device. 

15  The  invention  consists  in  the  several  improve- 
ments which  I  will  now  proceed  to  describe 

and  claim. 
Of  the  accompanying  drawings  forming  a 

part  of  this  specification,  Figure  1  represents 
20  a  front  elevation  of  an  apparatus  embodying 

my  invention.  Fig.  2  represents  an  edge  view 
of  the  same;  and  Fig.  3  represents  a  front  view 
of  a  part  of  the  mechanism  shown  in  Fig.  1. 
Figs.  4  and  5  represent  front  elevations  of 

25  parts  of  the  apparatus  on  a  larger  scale,  and 
Fig.  6  represents  a  diagram  of  the  connec- 
tions. 

The  same  letters  of  reference  indicate  the 
same  parts  in  all  of  the  figures. 

30  In  carrying  out  my  invention,  I  provide  a 
time  mechanism  adapted  to  close  an  electric 
circuit  at  any  predetermined  period  or  pe- 

riods of  the  day  or  night,  for  the  purpose  of 
giving  a  signal  or  permitting  the  operation  of 

35  a  mechanical  device,  such  as  a  detent  lever 
which  may  be  controlled  by  the  armature  of 
an  electro-magnet  included  in  said  circuit. 

r  represents  a  shaft,  which  is  rotated  at  a 
predetermined  rate  by  any  suitable  clock 

40  mechanism,  said  shaft  being  in  this  case  ro- 
tated once  each  hour,  in  the  direction  indi- 

cated by  the  arrow  x'  (Fig.  4).  The  shaft  r 
is  provided  with  an  arm  r',  which  is  caused 
by  the  rotation  of  the  shaft  r  to  displace  a 

45  lever  r2,  affixed  to  a  hub  or  sleeve  r20,  which 
is  mounted  on  a  fixed  stud  r3on  the  support- 

ing frame.  Said  lever  is  moved  by  the  action 

of  the  arm  r'  from  the  position  shown  in  dot- 
ted lines  in  Fig.  1  and  in  full  lines  in  Fig.  4 

50  to  that  shown  in  full  lines  in  Fig.  3  and  in 
dotted  lines  in  Fig.  4. 

r4  represents  an  arm  rigidly  attached  to  the 
sleeve  r20,  and  therefore  movable  with  the 
arm  r2,  said  arm  being  provided  at  one  end 
with  a  pin  or  stud  ?'5.  55 

r6  represents  a  contact  arm  or  lever,  which 
is  pivoted  at  r7  and  carries  an  extension  or 
spring  ?,s,  arranged  to  co-operate,  as  herein- 

after described,  with  the  stud  r5.  The  arm  r6 
is  insulated  from  the  metallic  frame  of  the  60 

machine  by  an  insulating  plate  ?,6°.  To  said 
frame  is  connected  a  wire  r10  extending  from 
binding  post  r12  to  one  pole  of  a  battery  q  or 
other  source  of  electricity. 

r15  represents  a  wheel  affixed  to  a  stud  r1G  65 
and  provided  with  ratchet  teeth  r17  adapted 
to  engage  a  tooth  ris  affixed  to  the  shaft  r. 
Said  shaft  is  rotated  once  each  hour  bj"  a  suit- 

able clock  train  including  the  gears  r13  ru. 
There  are  twenty  four  ratchet  teeth  r17,  so  that  70 
the  wheel?-13  is  given  a  complete  rotation  once 
in  twenty  four  hours.     The  wheel  r13  is  pro- 

vided with  any  desired  number  of  pins  r19, 
projecting  from  one  of  its  sides,  each  pin  be- 

ing of  a  material  which  is  a  conductor  of  elec-  75 
tricity  and  serving  as  an  electrical  contact 

piece  to  co-operate  with  the  contact  arm  r6,  as 
presently  described,  in  closing  an  electric  cir- 

cuit including  the  wire  r10,  the  metallic  frame 
of  the  apparatus,  the  wheel  r15  which  is  of  80 
conducting  material,  the  arm  r6,  a  wire  fand 
a  wire  r30  insulated  from  the  frame,  as  herein- 

after described,  and  connected  with  the  bat- 
tery q,  a  wheel  t,  presently  described,  of  con- 

ducting material  in  electrical  contact  with  the  85 
frame,  and  contact  springs  connected  with  the 
wires  r30  and  t7  and  adapted  to  make  contact 
with  wheel  t.    The  extension  rs  of  the  lever 
7'6  is  provided  with  an  offset  or  flange  r21  (Figs. 
1,  and  5),  which  is  arranged  so  that  when  90 
the  lever  r4  is  moved  by  the  spring  r00  from 
the  position  shown  in  Fig.  3  and  in  dotted 
lines  in  Fig.  4,  after  the  release  of  the  arm  r2 
by  the  arm  or  cam  r',  the  stud  r5  on  the  arm 
r4  will  strike  one  side  of  said  flange  r21  and  95 
thus  swing  the  contact  arm r6  in  such  manner 
as  to  throw  its  swinging  end  into  the  path  in 

which  the  contact  pins  r19  of  the  wheel  r15 
move,  as  shown  in  Fig.  5,  this  operation  oc- 

curring once  in.each  hour.    It  will  be  seen,  100 
therefore,  that  if  a  pin  r19  is  in  position  to 
make  contact  with  the  arm  /,6  when  the  latter 
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is  swung  inwardly,  the  circuit  will  be  closed, 
the  latter  being  thus  caused  to  operate  a  sig- 

nal bell  b  included  in  the  circuit,  or  to  oper- 
ate any  other  electrically  controlled  device 

j  which  may  be  provided. 

There  may  be  as  many  of  the  electrodes  r19 
as  may  be  desired,  and  said  electrodes  may 
be  arranged  so  that  the  circuit  will  be  closed 
at  any  predetermined  time  or  times  of  the 

10  day  or  night.  As  here  shown,  the  wheel  r13 
is  provided  with  orifices  to  receive  twelve 
electrodes  r19,  each  orifice  being  preferably numbered  to  indicate  the  hour  with  which  it 
corresponds,  it  being  understood  that  each 

15  orifice  will  be  in  position  to  cause  the  contact 

of  a  pin  held  therein  with  the  contact  arm  r6 
at  the  hour  which  said  orifice  represents.  For 

example,  an  electrode  r19,  inserted  in  the  ori- 
fice marked  7  in  the  general  division  of  the 

20  disk  marked  A.M.,  will  be  in  position  to  close 

the  circuit  at  seven  o'clock  a.  m.,  a  pin  in  the 
orifice  marked  12  will  close  the  circuit  at  noon, 
a  pin  in  the  orifice  in  the.  P.  M.  division 
marked  1  will  be  in  position  to  close  the  cir- 

25  cuit  at  one  o'clock  p.  m.,  and  a  pin  in  the  ori- fice in  the  P.  M.  division  marked  6  will  close 

the  circuit  at  six  o'clock  p.  m. 
The  circuit  closing  movement  of  the  lever 

r4  is  preferably  retarded  so  that  the  contact 
30  arm  rG  will  be  held  for  a  considerable  length 

of  time  in  its  circuit  closing  position,  to  ob- 
viate the  liability  of  its  return  to  its  inopera- 

tive position  before  time  has  been  afforded 

for  contact  with  a  pin  r19.     To  this  end  I  pro- 
35  vide  a  cylinder  s,  which  is  affixed  to  the  sup- 

porting frame  and  has  a  piston  s'  provided 
with  a  rod  s2,  the  outer  end  of  which  is  loosely 
connected  with  the  lever  1A.     The  cylinder  s 
is  closed  at  one  end  and  constitutes  an  air 

40  chamber  containing  an  air  cushion  which  re- 
tards the  inward  movement  of  the  piston  s'. 

After  the  stud  r5  has  passed  beyond  the  inner 
end  of  the  flange  or  off-set  r21  on  the  arm  rs, 
the  contact  arm  r6  is  released  and  is  moved 

45  by  a  spring  r51  to  the  position  shown  in  Figs. 
2  and  5  the  contact  arm  being  thus  with- 

drawn from  the  path  in  which  the  pins  ?>19 move. 

I  prefer  to  employ  a  device  for  automati- 
50  cally  making  the  above  described  mechanism 

inoperative  at  predetermined  intervals,  such 
as  every  seventh  day.     Said  device  includes  a 
ratchet  wheel  t,  having  seven  teeth,  each  cor- 

responding to  one  day  of   the  week.     Said 
55  wheel  is  arranged  to  receive  a  partial  rotation 

once  in  every  twenty  four  hours,  by  means  of 

a  tooth  or  pin  t'  attached  to  the  wheel  ?>15.    To 
the  ratchet  t  is  affixed  a  segmental  metallic 
rib  ft,  having  its  periphery  interrupted  by  a 

60  recess  ft  corresponding  with  the  tooth  of  the 
ratchet  which  represents  Sunday,     ft  repre- 

sents a  contact  spring,  which  is  in  electrical 
connection  with  the  wire  r30,  and  is  arranged 
to  bear  upon  the  rib  ft,  and  ̂ 6  represents  a 

65  similar  spring  connected  bjT  wire  ft  with  the 
arm  rc  and  also  arranged  to  bear  on  the  rib 
t3.    The  springs  ft  and  ft  are  supported  re- 

spectively by  posts  ft0,  ft0,  which  are  attached 
to  and  insulated  from  the  supporting  frame 

by  an  insulating  plate  ft0.  So  long  as  the  7c 
spring  ft,  ft,  are  in  contact  with  the  rib  t3,  the 
circuit  is  closed  whenever  the  arm  r6  strikes 
a  pin  ?-19,  the  circuit  including  the  spring  ft, 
wire  ft,  arm  ?'6,  pin  r19,  wheel  r15,  the  metallic 
frame  of  the  machine,  wire  r10,  battery,  wire  75 
r30,  spring  ̂ 5  and  rib  t3;  but  when  the  recess 
ft  reaches  a  position  to  coincide  with  one  of 
said  springs,  the  circuit  is  broken,  so  that  the 

contact  between  the  arm  r6  and  pins  r19  will 
produce  no  result.  The  recess  ft  may  be  of  £0 
such  length  as  to  keep  the  apparatus  inoper- 

ative from  midnight  on  Saturday  to  midnight 
on  Sunday,  or  for  auy  other  desired  length  of 
time. 

I  do  not  limit  myself  to  the  particular  de-  85 
vices  shown  for  rotating  the  wheel  r15  and 
for  moving  the  contact  arm  at  predeter- 

mined times  into  the  path  of  movement  of 

the  contact  pins  or  pieces  r19,  and  may  adopt 
any  other  suitable  means  for  effecting  these  90 
results. 

The  details  of  construction  of  other  parts 
of  the  apparatus,  such  as  the  retarding  de- 

vice and  the  device  for  making  the  circuit  in- 
operative at  predetermined  intervals,  may  be  95 

variously  modified  without  departing  from  the 
spirit  of  my  invention. 

I  claim: 
1.  A  circuit  closing  and  breakingapparatus, 

comprising  a  wheel  provided  with  one  or  more  100 
contact  pieces  or  pins,  all  arranged  in  a  single 
row  or  series  which  is  concentric  with  the  axis 

of  the  wheel,  all  of  said  pins  moving  in  a  sin- 
gle path;  means  for  rotating  said  wheel  at  a 

predetermined  rate;  a  contact  arm  pivotally  105 
connected  to  a  fixed  support  at  a  point  re- 

moved from  the  axis  of  the  wheel  and  having 
its  contact  surface  normally  out  of  the  path 
of  movement  of  said  pins,  said  arm  being 
adapted  to  be  moved  so  as  to  carry  said  sur-  no 
face  into  said  path ;  means  for  moving  the  con- 

tact arm  atpredeterminedintervals;  and  elec- 
trical connections,  constituting  with  said  arm 

and  wheel  an  electric  circuit  which  is  closed 
by  contact  of  the  arm  with  a  contact  piece  on  115 
the  wheel  as  set  forth. 

2.  In  a  circuit-closing  and  breaking  appa- 
ratus, the  combination  of  a  wheel,  adapted  to 

hold  a  series  of  contact  pieces  or  pins;  mech- 
anism for  rotating  said  wheel  at  a  predeter-  120 

mined  rate;  a  contact  arm,  adapted  to  be 
moved  into  the  path  of  movement  of  said  con- 

tact pins,  and  held  normally  out  of  said  path, 
said  arm  having  an  extension  provided  with 
an  incline  or  off -set;  a  lever,  and  mechanism  125 
for  oscillating  it  at  predetermined  periods, 
said  lever  having  a  projection  which,  during 
one  of  the  movements  of  the  lever,  engages 
said  incline  and  thereby  forces  the  contact 
arm  into  the  path  of  the  pins;  as  set  forth.      130 

3.  In  a  circuit-closing  and  breaking  appa- 
ratus, the  combination  of  a  wheel,  adapted  to 

hold  a  series  of  contact  pieces  or  pins,  and 
provided  with  ratchet  teeth;  a  contact  arm. 
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adapted  to  be  moved  into  the  path  of  move- 
ment of  said  pins,  and  held  normally  out  of 

said  path,  said  lever  having  an  extension,  pro- 
vided with  an  incline  or  off-set;  a  lever  adapted 

5  to  he  oscillated  and  provided  with  a  projec- 
tion adapted  to  engage  said  incline;  and  a 

time  train,  one  arbor  of  which  is  provided  with 
a  tooth,  adapted  to  rotate  said  wheel  step  by 
step,  and  with  another  tooth  adapted  to  move 

10  said  lever;  as  set  forth. 
4.  In  a  circuit-closing  and  breaking  appa- 

ratus, the  combination  of  a  wheel,  provided 
with  one  or  more  contact  pieces  or  pins ;  means 
for  rotating  said  wheel  at  a  predetermined 

15  rate;  a  contact  arm,  pivoted  to  a  fixed  support 
at  a  point  removed  from  the  axis  of  the  wheel 
and  having  its  contact  surface  normally  out 
of  the  path  of  movement  of  said  x^ins  and 
adapted  to  be  moved  into  said  path;  means 

20  for  moving  the  contact  surfaces  into  and  out 
of  said  path  at  predetermined  intervals;  and 
a  device  to  retard  the  inward  movement  of  the 
contact  arm;  as  set  forth. 

5.  A circuit-closingandbreakingapparatus, 
25  comprising  a  wheel,  provided  with  one  or  more 

contact  pieces  or  pins;  means  for  rotating  said 
wheel  at  a  predetermined  rate;  a  contact  arm, 

which  is  normally  out  of  the  path  of  move- 
ment of  said  pins,  and  is  adapted  to  be  moved 

into  said  path;  means  for  moving  the  contact  30 
arm  into  and  out  of  said  path  at  predeter- 

mined intervals;  electrical  connections,  con- 
stituting with  said  arm  and  wheel  an  electric 

circuit,  which  is  closed  by  contact  of  the  arm 
with  a  contact  piece  on  the  wheel;  and  a  de-  35 
vice  for  making  said  circuit  inoperative  at 
predetermined  times,  said  device  comprising 

a  segmental  contact  piece,  such  as  ts,  adapted 
to  be  partly  rotated  by  each  complete  rotation 
of  said  wheel,  and  having  its  continuity  inter-  40 
rupted  by  a  recess  or  opening,  and  contact 
springs  co-operating  with  said  contact  piece, 
whereby  the  contact  arm  is  thrown  out  of  cir- 

cuit when  said  recess  reaches  a  given  point; 
as  set  forth.  45 

In  testi  uiony  whereof  I  have  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses,  this  10th  day  of 
March,  A.  D.  1892. 

JACOB  P.  TIRRELL. 

Witnesses: 
C.  F.  Brown, 
A.  D.  Harrison. 
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ANTONIO  BIAGGI   Y  DIAS,   OF   HAVANA,   CUBA, 

AUTOMATIC  TIME   LIGHTING   DEVICE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  489,428,  dated  January  3,  1893. 

Application  filed  July  7, 1892.    Serial  No.  439,222.    (No  model.) 

To  all  ivhom,  it  may  concern: 
Be  it  known  that  I,  Antonio  Biaggi  y  Dias, 

of  Havana,  Cuba,  have  invented  a  new  and 
Improved    Automatic    Lighting   Device,   of 

5  which  the  following  is  a  full,  clear,  and  exact 
description. 
My  invention  relates  to  improvements  in 

automatic  lighting  devices,  and  the  object  of 
my  invention  is  to  produce  a  simple  device 

io  which  may  be  applied  to  any  alarm  clock,  and 
which  when  the  alarm  goes  off,  will,  by  the 
movement  of  the  hammer  of  the  clock  or  its 
key,  automatically  strike  a  match  so  that  if  it 
is  dark,  the  person  wakened  by  the  alarm  may 

15  see  to  rise,  or  the  match  may  be  arranged  so 
that  a  fire  may  be  ignited  if  desired. 

To  this  end,  my  invention  consists  in  cer- 
tain features  of  construction  and  combina- 
tions of  parts,  which  will  be  hereinafter  de- 

20  scribed  and  claimed. 

Reference  is  to  be  had  to  the  accompanying- 
drawings  forming  a  part  of  this  specification, 
in  which  similar  figures  of  reference  indicate 
corresponding  parts  in  all  the  views. 

25  Figure  1  is  a  front  elevation,  partly  in  sec- 
tion, of  the  device  embodying  my  invention, 

showing  the  same  applied  to  a  common  alarm 
clock;  Fig.  2  is  a  plan  view  of  the  same;  Fig. 
3  is  a  detail  view  of  a  modified  form  of  trigger 

33  which  may  be  used;  Fig.  4  is  a  side  elevation 
of  the  body  of  the  striker;  and  Fig.  5  is  a  per- 

spective bottom  view  of  a  modified  form  of 
striker. 

The  device  is  provided  with  a  base  plate  10, 
35  one  end  portion  11  of  which  is  curved  upward 

so  as  to  fit  the  top  of  an  alarm  clock  12,  but 
it  will  be  understood  that  the  plate  may  be 
secured  to  an  alarm  clock  of  any  shape  and 
of  course  the  attaching  portion  of  the  plate 

40  will  be  shaped  to  fit  the  clock.  The  upper 
end  of  the  curved  portion  or  arm  11,  is  per- 

forated so  as  to  fit  upon  the  standard  13  which 
supports  the  gong  14.  The  plate  10  carries  a 
vertical  stationary  post  15,  to  the  upper  end 

45  of  which  is  secured  the  outwardly-extending 
arm  1G,  which  terminates  in  a  reduced  por- 

tion 17,  adapted  to  form  a  support  for  the  up- 
per end  or  head  of  a  match  18,  so  as  to  pre- 

vent the  match  from  being  broken  by  the 
5°  striker,  and  the  match  is  held  in  a  vertical  po- 

sition, its  lower  end  being  retained  in  a  socket 
19,  formed  in  the  upper  end  of  a  screw  holder 

20,  this  screw  being  held  to  turn  in  a  threaded 
portion  of  the  base  plate  and  having  at  its 
lower  end  a  milled  head  21,  which  enables  it  55 
to  be  easily  operated.  By  turning  the  screw 
up  or  down, it  maybe  adjusted  to  a  match  of 
any  length  so  that  the  head  of  the  match  will 
project  slightly  above  the  head  of  the  arm  1G. 
A  re  voluble  shaft  22  is  journaled  in  the  60 

plate  10  and  an  arm  16,  so  as  to  extend  par- 
allel with  the  post  15,  and  this  shaft  is  nor- 

mally turned  back,  that  is,  to  the  left  when 
looking  upon  the  drawings  in  Fig.  1,  by  a 
spiral  spring  23,  which  is  coiled  around  the  65 
shaft  and  has  one  end  secured  to  the  shaft 
and  the  other  to  the  post  15. 

At  the  upper  end  of  the  shaft  22  is  a  later- 
ally-extending striker  arm  24,  which  carries 

the  striker  25,  this  consisting  of  a  curved  70 
plate  having  a  convex  lower  portion,  a  sleeve 
26  in  the  center  and  on  the  upper  side  to  fit 

the  arm,  24,  although  other  means  of  fasten- 
ing may  be  employed,  and  end  hooks  27, 

formed  by  turning  or  bending  under  the  ends  75 
of  the  striker.  These  hooks  are  adapted  to 
retain  a  piece  of  sandpaper  28  (see  Fig.  1) 
which  when  the  arm  is  turned  is  thrown  into 
contact  with  the  head  of  the  match  18,  and 

ignites  the  same,  but  if  desired,  a  metallic  So 
striker  25%  shown  in  Fig.  5,  may  be  used,  this 
striker  being  simply  a  convex  piece  of  metal 
with  a  roughened  striking  portion. 

The  shaft  22  has  at  its  lower  end  a  radially 

extending  arm  29,  which  may  be  turned  for-  85 
ward  against  the  tension  of  the  spring  23, into 
the   position   shown  in   Fig.   1,  where  it  is 
adapted   to  be  engaged  and  retained  by  a 
shoulder  30  on  the  latch  or  sear  31,  which  is 
pivoted  at  one  end  to  the  base  plate,  as  shown  90 
at  32,  and  which  has  its  free  end  bent  up- 

ward, as  shown  at  33,  so  as  to  extend  into  the 
path   of   the  trigger  34,  which  trigger  is  a 

straight  rod  held  to  slide  in  a  keeper  35  se- 
cured to  the  curved  portion  11  of  the  base  95 

plate,  and  the  trigger  has  its  upper  end  pro- 
vided with  an  eye  3G,  which  is  secured  to  the 

hammer  37  of  the  alarm. 
Instead  of  the  form  of  trigger  shown  in  Fig. 

1,  the  trigger  38,  shown  in  Fig.  3  may  be  used,  100 
this  trigger  having  a  fork  39  at  its  upper  end 
instead  of  an  eye,  and  the  fork  may  be  ar- 

ranged so  as  to  engage  thehammerorthekey 

of  the  alarm  clock," but  when  the  trigger  38 is 
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used,  it  is  necessary  to  have  two  keepers  35 
instead  of  one.  It  will  be  understood  that 
this  device  may  be  secured  to  the  back  of  the 
clock,  so  that  the  trigger  may  be  operated  by 

5  the  alarm  key  as  well  as  it  is  in  its  present 
position  by  the  hammer  of  the  alarm. 

The  operation  of  the  device  is  as  follows: 
To  set  it  for  use,  the  alarm  is  wound  up  as 
usual,  the  arm  29  is  thrown  forward  into  the 

io  position  shown  in  Fig.  1,  the  latch  or  sear  31 
drops  into  position  to  retain  the  arm  29  and 
lockthe  shaft  22,  and  ihis  brings  the  arm  24and 
striker  25  in  front  of  the  arm  1G,  as  shown  in 
Fig.  2.     The  match  18  is  then  inserted  in  the 

15  socket  19  of  the  match  holder,  and  when  the 
alarm  goes  off,  the  hammer  37  will  advance 
toward  one  side  of  the  gong  14,  thus  pushing 
upon  the  trigger  34,  which  lifts  the  sear  31 
and  releases  the  arm  29.     The  spring  23  then 

20  throws  the  shaft  22  quickly  around  and  the 
shaft  carries  with  it  the  striker  25,  which 
passes  across  the  head  of  the  match,  thus  ig- 

niting the  latter,  and  the  striker  passes  on 
out  of  the  way  of  the  flame.     The  movement 

25  of  the  shaft  is  limited  by  the  arm  29,  which 
will  bring  up  against  the  back  side  of  the 
post  15. 
Having  thus  described  mj7  invention,  I 

claim  as  new,  and  desire  to  secure  by  Letters 
30  Patent, — 

1.  The  combination  with  the  base  or  plate 
provided  with  a  vertical  shaft  having  a  hori- 

zontally extending  striker  or  scratch  arm,  a 
spring  for  turning  said  shaft,  a  latch  for  hold- 

35  ing  the  striker  or  scratch  arm  retracted,  and 
means  for  releasing  the  latch  from  a  clock 
mechanism,  of  a  vertically  extending  match 
holder  beneath  the  striker  arm,  and  consist- 

ing in  a  screw  extending  up  through  a  thread- 

ed aperture  in  the  base  and  provided  with  a  40 
socket  in  its  upper  end  to  receive  the  match, 
substantially  as  set  forth. 

2.  The  combination  with  the  match  holder, 
of  the  spring  pressed  swinging  striker  or 
scratch  arm  provided  with  a  transversely  ex-  45 
tending  curved  plate  having  its  ends  bent 
upon  themselves  to  form  parallel  ways,  and 
provided  on  its  upper  side  with  a  transverse 
sleeve  through  which  said  striker  or  scratch 
arm  passes  and  an  abrading  surface  mounted  50 
in  said  ways,  a  latch  for  the  said  striker  and 
means  for  releasing  the  latch  from  a  clock 
mechanism,  substantially  as  set  forth. 

3.  In  a  lighting  device,  the  combination  with 
externally  threaded  match  holder,  extending  55 
through  a  threaded  aperture  in  the  frame  or 
base  and  having  a  socket  at  its  upper  end, 
of  a  striker  arm  to  swing  thereacross,  and 
means  for  retaining  and  releasing  the  striker 
arm,  substantially  as  set  forth.  60 

4.  The  combination  with  the  clock  having 
a  bell  hammer  37,  of  the  lighting  attachment, 
comprising  the  attaching  plate,  the  vertical 
post  15  having  a  stationary  match  steadying 
arm  17  at  its  upper  end,  the  vertical  shaft  22  65 
having  a  spring  23,  horizontal  striker  arm  24 
carrying  the  striker  25,  the  arm  29  on  the 
lower  end  of  shaft  22,  the  vertically  swinging 
latch  30  to  engage  said  arm  and  hold  the 
striker  retracted  and  provided  with  a  projec-  70 
tion  33,  a  match  holder  beneath  the  striker 
arm,  and  the  rod  35  connected  with  the  bell 
hammer  and  bearing  against  the  projection 
33,  substantially  as  set  forth. 

ANTO.  BIAGGI  Y  DIAS. 
Witnesses: 

Joseph  A.  Springer, 
Frnesto  L.  Tosca. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Otto  E.  Hausburg,  of 

Brooklyn,  in  Kings  county  and  the  State  of 
New  York,  have  invented  a  certain  new  and 

5  useful  Improvement  in  Watch  men's  Time-De- 
tectorSj  of  which  the  following  is  a  specifica- 
tion. 

I  will  describe  the  improvement  in  detail 
and  then  point  out  the  novel  features  in 

io  claims. 

In  the  accompanying  drawings  Figure  1  rep- 
resents a  sectional  view  of  a  watch  man's  clock 

embodying  my  improvement;  and  Fig.  2  is  a 
view  of  the  cover  of  the  keyhole  of  the  de- 

iS  vice  for  locking  the  cover  of  the  clock  to  the 
case  thereof. 

Similar  letters  of  reference  designate  cor- 
responding parts  in  both  figures. 

A  designates  the  case  or  shell  of  a  watch- 

20  man's  time  deteetOT.    It  may  be  of  any  suit- able construction.    As  shown  it  has  a  cover 
B  hinged  to  it  at  a.    This  cover  is  secured  by 
a  lock  C  of  any  suitable  character.    In  the 
one  illustrated  b  designates  a  hasp  fixed  to 

25  the  cover  B. 
Within  the  case  is  arranged  a  time  move- 

ment.   As  this  movement  may  be  of  any  suit- 
able character  I  have  not  deemed  it  necessary 

to  show  it  entire,  but  have  simply  shown  por- 
30  tions  D  of,  such  movement. 

E  designates  a  drum  or  carrier  which  re- 
ceives rotary  motion  from  the  movement  and 

which  may  rotate  in  unison  with  the  hour 
hand.  Around  this  drum  or  carrier  and  fac- 

35  ing  the  same  is  a  strip  c  of  paper  or  other 
suitable  material  which  can  be  readily  per- 

forated and  which  may  be  marked  to  desig- 
nate any  suitable  periods  of  time.  The  drum 

or  carrier  may  be  grooved  circumferentially 
40  under  the  paper  strip  so  that  the  paper  may 

be  readily  perforated. 
The  perforating  or  marking  devices  which 

are  designed  to  be  operated  by  the  watchman 
by  means  of  keys  placed  in  the  rooms  or  lo- 
ts calities  which  he  is  expected  to  visit  may  be 
of  any  well  known  or  suitable  character,  but 
as  they  form  no  part  of  my  present  invention 
it  is  unnecessary  here  to  describe  them. 

To  the  plate  dot  the  time  movement  I  have 

shown  secured  a  leaf  spring  e,  carrying  a  per-  50 
forating  or  marking  device/. 

g  designates  the  hole  in  which  it  is  intended 
to  insert  the  key  when  it  is  desired  to  unlock 
the  cover  of  the  detector.  Over  this  keyhole 
is  placed  a  cover  h  which  must  be  pushed  55 
aside  when  it  is  desired  to  insert  a  key  in  the 

keyhole. 
i  designates  a  pin,  one  end  of  which  is  shown 

as  flattened  and  bears  against  the  leaf  spring 
e,  while  the  other  end  tapers  to  a  point  and  60 
projects  beyond  the  surface  of  the  case.   This 
pin  i  is  so  located  with  reference  to  the  key- 

hole that  said  cover  h  cannot  be  so  moved  as 

to  admit  of  the  insertion  of  a  key  in  the  key- 
hole without  pressing  against  the  point  of  65 

the  pin  i  which  projects  beyond  the  case  and 
thus  causing  this  pin  to  press  the  springe  so 
that  the  marking  device /on  said  spring  will 
mark  or  perforate  the  strip  c  and  thus  record 
the  fact  that  an. attempt  has  been  made  to  70 
obtain  access  to  the  keyhole. 

I  do  not  limit  myself  to  the  use  of  the  spring 
e  and  marking  device/,  for  marking  the  strip 
c,  as  other  suitable  means  for  accomplishing 
this  result  will  suggest  themselves.  For  in-  75 
stance,  I  may  form  a  shoulder  on  the  pin  i 
and  arrange  a  spiral  spring  around  said  pin, 
and  make  the  inner  end  of  the  pin  pointed, 
so  that  when  the  cover  h  of  the  keyhole  presses 
against  the  outer  end  of  the  pin  the  inner  end  80 
of  the  pin  will  itself  be  caused  to  mark  or 
perforate  the  strip  c. 
What  I  claim  as  my  invention  and  desire 

to  secure  by  Letters  Patent  is: 
1.  In  a  watchman's  time  detector  the  com-  85 

bination  of  a  cover,  as  h,  for  partly  or  wholly 

covering  the  locking  mechanism  of  the  de- 
tector, a  pin  as  i,  a  spring  in  contact  with 

said  pin  as  i,  a  dial  carried  by  the  time  move- 
ment of  said  watchman's  time  detector,  said  90 

pin,  as  i,  and  said  cover,  as  h,  being  in  such 
positions  with  reference  to  each  other  that 
said  cover  cannot  be  moved  to  expose  the 
locking  mechanism  without  pressing  said  pin, 
as  i,  and  thus  causing  the  marking  or  per-  95 
forating  of  said  dial,  substantially  as  specified. 

2.  In  a  watchman's  time  detector  the  com- 
bination of  a  drum  or  carrier  revolved  by 



489,532 

clock  mechanism,  a  strip  or  piece  of  paper  or 
other  suitable  material  surrounding  or  facing 
the  same,  mechanism  for  locking  the  case  of 
the  detector,  a  cover  for  partly  or  wholly  cov- 

5  ering  the  locking  mechanism  of  the  detector, 
and  a  pin  so  arranged  with  reference  to  said 
cover  that  said  cover  cannot  be  moved  to  ex- 

pose the  locking  mechanism  without  press- 

ing said  pin  and  thereby  causing  the  mark- 
ing of  said  strip  of  paper  or  other  material, 

substantially  as  specified. 
OTTO  E.  IIAUSBURG. 

Witnesses: 
J.  R.  Bowen, 
R.  R.  Havens. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  James  Howard  Car- 

penter, of  West  Point,  in  the  county  of  Troup, 
in  the  State  of  Georgia,  have  invented  new 
and  useful  Improvements  in  Automatic  Stock- 
Feeding  Devices,  of  which  the  following,  taken 
in  connection  with  the  accompanying  draw- 

ings, is  a  full,  clear,  and  exact  description. 
This  invention  relates  to  improvements  in 

automatic  stock-feeding  devices  and  consists 
in  certain  new  and  useful  devices  and  ar- 

rangements of  parts  whereby  a  simple,  eco- 
nomical device  is  provided  for  the  purpose  in- 

tended, all  as  hereinafter  more  fully  described 
and  specifically  set  forth  in  the  claim. 

In  the  annexed  drawings  like  letters  of  ref- 
erence denote  corresponding  parts  in  all  the 

views  in  which 
Figure  1  is  a  face  view  or  elevation  of  the 

feed  end  of  an  ordinary  stall  fitted  with  my 
improved  device.  Fig.  2,  is  a  top  plan  view 
of  the  same.  Fig.  3  is  a  longitudinal  vertical 
section  of  the  same.  Fig.  4  is  a  detail  view  of 
the  lever  holding  swivel  hereinafter  referred 
to,  and  Fig.  5  is  a  detail  view  of  the  disk 
— R —  lever  F,  and  eccentric  stop  H. 

In  the  drawings  — A —  is  the  side-wall  of  a 
stall,  — A' —  is  the  inner  end  wall  of  the  same. 

— B —  is  the  feed  trough  for  grain  &c. 
— C —  is  the  rack  for  holding  the  hay  and 

similar  food. 
— D —  is  a  shield  or  cover  consisting  merely 

of  a  door  held  in  its  elevated  position,  to  cover 
one  side  of  the  divided  rack  and  trough,  by 
means  of  suitable  devices  hereinafter  de- 

scribed, and  — G — G —  are  ways  or  guides  to 
hold  the  shield  or  gravity  door  in  position. 

Held  in  the  yoke  — o —  is  the  lever  — K — 
which  engages  at  one  end  with  the  gravity 
shield  — D —  and  is  held  at  its  opposite  end 
by  the  eccentric  stop  — II —  which  is  held  in 
the  position  shown  by  the  lever  — F —  which bears  on  said  eccentric  at  one  end  and  on  an 
alarm  disk  of  the  clock  — E —  at  the  other 
end.  This  clock  — E —  is  very  similar  to  the 
ordinary  striking  alarm  clock  in  its  time  set- 

ting feature,  but  has,  necessarily,  no  alarm 
striking  feature.  In  the  center  of  the  clock 
face  is  the  ordinary  alarm  disk  provided  with 

nearing 

When 

numerals  corresponding  to  the  hours  of  the  S' 
day  and  behind  said  alarm  disk  as  a  cam 
shaped  disk  — R —  shown  in  Fig.  5  of  the  draw- 

ings which  disk  moves  with  the  hours  of  the 
clock.  Pivoted  to  the  clock  frame  is  the  le- 

ver — F —  which  bears  against  the  eccentric  55 
stop  —  H —  at  one  end  and  sustains  it  in  its 
upright  position,  while  the  other  end  of  the 
lever  — F —  bears  on  the  periphery  of  the 
disk  — R —  so  that  as  said  disk  — R —  is  mov- 

ing from  left  to  right  the  lever  — F —  bears 
constantly  thereon,  though  with  slight  press- ure only. 

Assuming  the  shield  — D —  to  be  in  the  po- 
sition shown  in  the  drawings  it  will  be  seen 

that  the  lever  — K —  sustains  said  shield  in 
its  elevated  position,  the  eccentric  stop  se- 

cure^7 holds  the  opposite  end  of  the  lever 
— K — ,  while  said  stop  is  in  turn  sustained  in 
its  vertical  position  by  the  lever  — F — which 
is  supported  in  its  position  as  shown  by  the 
cam-shaped  disk  — R — ,  which  is  shown  as 

the  time  set  for  the  alarm  to  work, 

the  disk  — R—  turns  sufficiently  to 

bring  the  cut  away  portion  a"  to  a  perpen- 
dicular the  lever  — F —  will  drop  into  the  ex- 

cision in  the  disk  — R —  thus  releasing  the 
eccentric  stop  — H — ,  which  in  turn  releases 
the  lever  — :K —  and  perm  its  the  shield  — D — 
to  drop  by  gravity  to  the  floor,  thus  exposing 
the  portion  of  the  rack  and  feed  trough  which  80 
was  previously  protected  by  the  shield  — D — . 

I  have  shown  only  one  stall  .provided  with 
my  invention,  though  only  one  clock  and 
alarm  is  needed  to  operate  several  such  shields 
as  are  shown,  and  any  expert  mechanic  will  85 
be  able  to  so  construct  a  series  of  drops  so 
that,  upon  the  release  of  the  first  shield,  its 
weight  majT  be  utilized  to  cause  the  release  of 
the  next  shield  of  the  series  which  will  be 
held  in  its  elevated  position  by  a  spring  catch 
or  any  oi'dinary  and  suitable  device  for  that 
purpose,  and  as  each  of  the  series  of  shields 
drops,  it  will  cause  the  release  of  the  next 
shield  of  the  series. 

In  Fig.  4  it  will  be  observed  that  the  lever  95 
— K —  is  held  in  a  yoke  secured  to  the  cross- 

bar — c —  running  across  the  top  of  the  rack 
— C — .    The  yoke  is  in  full  lines  at  the  top 
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side  of  said  cross  bar  and  at  the  under  side  it 
is  shown  in  dotted  lines,  as  I  do  not  wish  to  be 
limited  to  the  location  of  said  yoke. 

Having   described    my    invention,  what  I 
5  claim  is: 

In  an  automatic  stock-feeding  device,  the 
combination  of  a  hopper  and  feed-trough,  a 
gravity  door  or  shield  normally  closing  the 
same,  and  sustained  in  an  elevated  position, 

10  a  pivoted  lever  engaging  with  said  shield  at 
one  end,  a  yoke  — b —  sustaining  said  lever 
at  its  fulcrum,  a  pivoted  eccentric  normally 
engaging  the  opposite  end  of  said  lever,  a 
second  pivoted  lever  bearing  normally  on  said 

15  pivoted  eccentric  at  one  end,  the  disk  — R — 
supporting  the  opposite  end  of  said  lever,  an 

excision  — a" — ■  in  said  disk  and  suitable 
clock-mechanism  for  rotating  said  disk,  and 
adapted  to  carry  the  excision  therein  to  a  per- 

pendicular at  predetermined  times,  all  adapt-  20 
ed,  in  combination,  to  release  the  gravity  shield 
and  expose  the  contents  of  the  hopper  substan- 

tially as  and  for  the  purpose  specified. 
In    testimony   whereof   I   have    hereunto 

signed  my  name,  in  the  presence  of  two  at-  25 
testing  witnesses,  at  Louisville,  in  the  county 
of  Jefferson,  in  the  State  of  Kentucky,  this  23d 
day  of  July,  1891. 

JAMES  HOWARD  CARPENTER. 
Witnesses: 

Fred  R.  Levering, 
Frederick  II.  Gibbs. 
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To  all  iv7iom  it  may  concern: 
Be  it  known  that  I,  Joseph  A.  Nadeau,  a 

citizen  of  the  United  States,  residing  at  De- 
troit, in  the  county  of  Wayne  and  State  of 

5  Michigan,  have  invented  certain  new  and  use- 
ful Improvements  in  Electric  Alarm-Locks,  of 

which  the  following  is  a  specification,  refer- 
ence being  had  therein  to  the  accompanying 

drawings. 
10  This  invention  relates  to  new  and  useful 

improvements  in  electric  alarm  locks,  and  the 
invention  consists  in  the  peculiar  arrange- 

ment of  the  circuit  closing  contacts  all  as 
more  fully  hereinafter  described  and  shown. 

15  In  the  drawings,  Figure  1  is  an  elevation 
of  a  lock  of  known  construction,  to  which  my 
invention  is  applied.  Fig.  2  is  a  perspective 
view  of  a  door  to  which  my  invention  is  ap- 

plied.  Fig.  3  is  a  vertical  central  longitudinal 
20  section  through  the  center  panel  of  the  door. 

Fig.  4  is  a  cross  section  on  line  x — x  Fig.  3. 
A  represents  the  latch  bolt  and  B  the  bolt 

of  the  lock,  the  latter  being  controlled  by  the 
tumbler  C  operated  in  the  visual  manner  by 

25  the  key. 
My  invention  consists  in  the  arrangement 

of  the  metallic  contact  D,  which  is  secured 
within  the  casing  of  the  lock,  suitable  insulat- 

ing material  being  used  to  insulate  said  con- 
30  tact  D  from  all  metallic  connection  with  the 

lock.  This  contact  D  has  two  horns  a  and  6, 
the  former  of  which  projects  into  the  path  of 
the  latch  A,  in  such  a  manner  that  when  the 
latch  is  thrown  back  the  rear  end  of  the  latch 

35  will  come  in  metallic  contact  therewith.  The 
other  horn  b  projects  in  proximity  to  the  tum- 

bler C  in  such  a  manner  that  when  the  lock 
is  lifted  up  by  the  operation  of  the  key  in  the 
act  of  unlocking  the  door  it  will  come  in  con- 

40  tact  with  said  horn  b. 
E  is  a  battery. 
F  is  the  electric  alarm  in  circuit  with  the 

battery,  and  G  G'  are  the  circuit  wires  of  the 
battery.     One  of  these  circuit  wires  G  passes 

45  through  an  aperture  in  the  casing  of  the  lock 
into  the  interior  of  the  lock  and  has  its  free 

end  secui'ed  in  any  suitable  manner  to  the 
contact  D,  and  that  portion  of  the  wire  in- 

closed within  the  lock  and  to  a  certain  dis- 
50  tance  thereof  is  covered  with  an  insulating 

material  II,  wherebj'  it  is  protected  from  all 
possible  metallic  contact  with  any  portion  of 

the  lock  except  the  contact  D,  the  other  wire 
G'  is  connected  to  the  casing  of  the  lock. 

In  practice,  my  invention  is  designed  to  55 
ring  an  alarm  by  the  closing  of  a  circuit  in 
the  act  of  operating  the  door  lock,  either  by 
throwing  the  latch,  or  by  applying  the  key. 
In  the  former  instance  it  will  be  seen  that  the 
circuit  is  closed  as  soon  as  the  rear  end  of  the  60 
latch  touches  the  horn  a  of  the  contact,  while 
in  the  latter  case  the  lifting  of  the  tumbler 
closes  the  circuit  as  soon  as  it  touches  the 
horn  b  of  the  contact. 

In  the  application  of  my  invention  I  con-  65 
template  having  the  wires  leading  to  the  lock 
entirely  concealed,  and  to  this  end,  I  bore 

with  a  fine  gimlet  suitable  channels  trans- 
versely through  the  body  of  the  door,  or  util- 

ize the  mortise  of  the  adjacent  panel  to  string  70 
the  wire  through  said  mortise,  which  gener- 

ally affords  sufficient  room  for  concealing 
such  wires,  as  all  doors  in  time  shrink  suf- 

ficient for  the  purpose.     From  the  rear  side 
of  the  door  I  then  lead  these  circuit  wires  75 
through  the  movable  part  of  the  door  hinges. 
The  circuit  wires  G  G'  then  extend  farther 
from  the  stationary  part  of  the  door  and  hinges 
to  the  place  where  the  battery  and  alarm  are 
disposed,  which  in  general  will  be  the  bed-  80 
room  of  the  occupant  of  the  house.    I  also  pref- 

erably provide  a  switch  at  any  suitable  place 
in  the  circuit. 

I  am  aware  that  electric  alarms  have  been 
applied  to  the  doors  for  closing  the  circuit  85 
by  the  throwing  of  the  latch  or  bolt,  but  I  am 
not  aware  that  a  fixed  contact  has  ever  been 

arranged  in  such  a  way  as  to  be  at  once  in 
the  path  of  both,  and  I  consider  it  also  new 
to  have  that  contact  in  such  relation  that  it  90 
will  close  a  circuit  by  the  operation  of  the 
tumbler  instead  of  the  bolt.    This  saves  the 

use  of  a  switch  to  prevent  the  constant  ring- 
ing of  the  alarm  bell  when  the  bolt  is  thrown 

back,  and  therefore  the  switch  in  my  construe-  95 
tion  maj7  be  omitted  without  any  inconven- 
ience. 

A  further  advantage  of  my  construction  is 
the  manner  of  concealing  the  wires  whereby 
the  presence  of  the  device  is  entirely  concealed  100 
from  everybody  and  increases  the  value  of 
the  device. 
What  I  claim  as  my  invention  is: 
1.  The  combination  with  a  lock  adapted  to 
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bo  mounted  upon  a  door  and  comprising  a 
metallic  case,  a  latch  and  a  bolt  controlled  bj' 
a  tumbler,  of  a  battery,  and  electric  signal 
circuit  wires  including  said  battery  and  sig- 

5  nal,  a  contact  piece  upon  the  interior  of  said 
casing  insulated  therefrom  and  having  two 
horns,  one  of  which  is  adapted  to  contact  with 
the  latch  and  the  other  adapted  to  contact 
with  the  tumbler  of  the  lock  when  the  door 

10  is  opened  and  circuit  wires  having  one  ter- 
minal secured  to  said  contact  and  the  other 

to  the  case  of  the  lock,  substantially  as  de- 
scribed. 

2.  In  a  burglar  alarm,  the  combination  with 
15  a  door  lock  provided  with  a  latch  and  a  bolt 

controlled  by  a  tumbler  and  abatteiy,  an  elec- 
tric signal,  a  contact  piece  within  the  casing 

of  the  look  and  povided  with  two  horns  with 
which  the  latch  and  tumbler  of  the  bolt  are 

adapted  to  contact  respectively  upon  the  op-  20 
eration  of  said  latch  and  bolt,  circuit  wires 

closing  the  battery  and  electric  signal,  and  re- 
spectively connected  to  the  contact  piece  in 

the  lock  and  to  the  casing  of  the  lock,  said 
circuit  wires  being  concealed  within  the  door  25 
and  electrically  connected  through  the  hinges 
of  the  door,  substantially  as  described. 

In  testimony  whereof  I  affix  my  signature  in 
presence  of  two  witnesses. 

JOSEPH 
"Witnesses: 

M.  B.  O'DOGHERTY, 
N.  L.  Lindop. 

A.  NADEAU. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  E.  Hunter,  of 

Elgin,  in  the  county  of  Kane,  and  in  the  State 
of  Illinois,  have  invented  certain  new  and 

5  useful  Improvements  in  Mechanism  for  Test- 
ing Watch-Balances  and  Hair-Springs;  and  I 

do  hereby  declare  that  the  following  is  a  full, 
clear,  and  exact  description  thereof,  reference 
being  had  to  the  accompanying  drawings,  in 

io  which — 
Figure  1  is  a  plan  view  of  iuy  apparatus  in 

which  is  shown  the  relative  arrangement  of 
parts  and  the  electric  circuits  connecting  the 
same;  Fig.  2  is  a  perspective  view  of  the  vi- 

15  brator  employed;  Fig.  3  is  a  plan  view  of  the 
operating  mechanism  of  the  same,  the  top  of 
the  casing  being  removed;  Fig.  4  is  a  central 
longitudinal  section  of  said  vibrator  upon 
line  x  x  of  Fig.  3;  Fig.  5  is  a  cross  section  of 

20  the  same  upon  line  x'  x',  of  Figs.  3  and  4; 
Fig.  6  is  a  longitudinal  section  of  the  balance 
arbor  and  shows  the  arrangement  of  parts 
when  hair  springs  are  to  be  tested;  Fig.  7  is 
a  plan  view  in  outline  of  the  locking  and  re- 

25  leasing  mechanisms  when  the  vibrating  mech- 
anism is  locked  from  motion.  Fig.  8  is  alike 

view  of  the  same  after  the  balance  staff  has 

been  released;  Fig.  9  is  an  enlarged  side  ele- 
vation of  the  contact  springs  which  are  en- 

30  gaged  by  the  contact  pin  of  the  balance  staff; 
Figs.  10  and  11  are,  respectively,  views  of  the 
locking  plate  of  the  fourth  arbor  and  of  the 
detent  actuated  thereby,  separated;  Fig.  12 
is  a  plan  view  of  the  mechanism  used  foract- 

35  uating  the  pawl-shaft;  Figs.  13  and  14  are, 
respectively,  front  and  side  elevations  of  the 
same;  Fig.  15  is  a  perspective  view  of  the  reg- 

istering mechanism  preferably  used;  Fig.  16 
is  a  plan  view  of  the  same;  Fig.  17  is  a  plan 

40  view  of  said  mechanism  from  the  upper  side 
with  the  top  of  the  casing  removed;  Fig.  18  is 
a  plan  view  of  the  lower  side  of  the  same;  Fig. 
19  is  a  longitudinal  section  upon  line  y.  y.  of 
Figs.  16, 17,  and  18;  Fig.  20  is  a  plan  view  in 

45  outline  of  the  arresting  and  releasing  mechan- 
ism when  occupying  its  normal  or  locked  posi- 

tion; Fig.  21  is  a  like  view  of  the  same  when 
the  registering  train  is  free  to  move;  Fig.  22 

is  a  section   upon   line  y'  y'  of  Fig.  18  and 
50  shows  the  locking  device  in  engagement  with 

the  main  wheel  of  the  register  train;  Fiff.  23 

is  a  like  view  of  the  same  showing  said  de- 
vice when  released  by  the  hands-setting  le- 

ver before  setting  the  hands  to  zero;  Fig.  24 
is  a  perspective  view  of  the  polarized  relay  55 
employed;  Fig.  25  is  apian  view  of  the  same; 
Fig.  26  is  a  front  elevation  of  said  relay. 
Fig.  27  is  a  side  elevation  of  the  same;  Fig. 
28  is  a  plan  of  the  electric  circuit  connecting 
the  clock  with  the  magnet  coils  of  the  vibrator  60 
to  release  the  balance  and  permit  the  same  to 
vibrate;  Fig.  29  is  a  like  view  of  the  circuit 
which  enables  the  vibrator  to  set  in  opera- 

tion the  register;  Fig.  30  is  a  plan  view  of  the 
circuit  through  the  clock  and  relay,  and— Fig.  65 
31  is  a  like  view  of  the  circuitthrough  which 
the  clock  operates  the  register. 

Letters  of  like  name  and  kind  refer  to  like 
parts  in  each  of  the  figures. 
My  invention  relates  to  the  timing  and  ad-  70 

justing  of  watch  balances  and  hair  spring 
before  the  same  are  placed  in  watch  move- 

ments, and  such  invention  consists  in  the  ap- 
paratus employed,  substantially  as  for  the 

purpose  hereinafter  specified.  75 
In  the  carrying  of  my  invention  into  prac- 

tice there  is  necessary  a  mechanism  for  vi- 
brating a  balance,  or  hair  spring,  an  indicat- 

ing or  registering  mechanism,  a  time  mechan- 
ism and  certain  electrical  appliances  whereby  80 

the  said  mechanisms  may  be  placed  in  opera- 
tion and  caused  to  co-operate  so  as  to  furnish 

accurate  data  as  to  the  action  of  the  parts 
being  tested. 
The  time  mechanism,  which  is  preferably  85 

a  standard  clock,  and  the  vibrating  mechan- 
ism are  each  electrically  connected  by  inde- 

pendent circuits  with  the  indicating  mechan- 
ism in  such  manner  that  either  may  set  the  lat- 

ter in  operation  according  to  which  first  closes  90 
the  circuit  connecting  it  with  such  mechan- 

ism; or  so  that  either  will  be  effective  to  set 
said  mechanism  in  operation  should  both  cir- 

cuits be  closed  simultaneously.    The  clock- 
controlled  circuit  is  always  closed  at  the  ex-  95 
piration  of  a  predetermined  interval  of  time, 
preferably  a  minute,  while  the  vibrator-con- 

trolled circuit  is  closed  when  the  balance  or 

spring  being  tested  makes  the  number  of  vi- 
brations  that  a   perfect   balance  or  spring  100 

would  make  in  such  interval.     If,  therefore, 
the  balance  or  spring  undergoing  test  be  per- 
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feet,  the  two  circuits  will  be  closed  simulta- 
neously; if  it  be  slow,  then  the  vibrator  con- 

trolled circuit  will  be  closed  after  the  closing 
of  the  clock-controlled  circuit,  while  if  it  be 

5  fast,  the  vibrator  controlled  circuit  will  be 
closed  first. 
The  vibrating  mechanism  is  contained 

within  a  casing  that  is  composed  of  a  base 

section  A  and  a  top  section  A'  that  fits  upon 
io  and  is  secured  to  the  same,  such  casing  hav- 

ing top,  bottom  and  sides,  and  rounded  ends. 
Midway  between  the  base  and  top  sections, 

A  and  A',  respectively,  is  a  plate  B  which  is 
arranged  parallel  with  said  parts  and  between 

15  the  same  and  said  base  are  journaled  the 
parts  of  an  ordinary  time  train  that  consists 
of  a  main  arbor  C  that  has  a  toothed  wheel 
c  and  is  caused  to  rotate  by  meaus  of  a 
weight-actuated  drum,  a  second  arbor  I)  hav- 

2c  ing  a  pinion  d  and  a  toothed  wheel  d',  a  third 
arbor  E  provided  with  a  pinion  e  and  toothed 

wheel  e',  a  fourth  arbor  F  having  a  pinion  / 
and  toothed  wheel  /',  a  fifth  arbor  G  provided 
with  a  pinion  g  and  escape  wheel  g',  a  sixth 

25  arbor  II  carrying  a  pallet  lever  h  and  a  bal- 
ance arbor  or  staff  I  which  staff  is  journaled 

within  said  lower  section,  extends  through 
said  plate  and  has  its  upper  end  journaled 
in  a  bridge  K  that  is  secured  upon  the  latter. 

30  When  used  for  testing  balances,  the  staff  I 
is  provided  with  a  standard  hair  spring  L 
that  is  located  below  the  bridge  K,  and  upon 
its  upper  pivot  carries  a  crotch  i  that  is  adapt- 

ed to  receive  a  balance  M,  and  support  the 
35  same  in  proper  position,  when  it  becomes  a 

part  of  and  completes  the  time  train.  When 
the  vibrator  is  employed  for  testing  hair 
springs  a  standard  balance  is  secured  upon 
said  staff  below  said  bridge,  and  the  upper  end 

40  of  thelatteradapted  toreceiveahairspringL. 
When  a  spring  or  balance  has  been  placed 

in  position  it  is  desired  that  the  balance  staff 
should  be  capable  of  instant  vibration,  and 
that  when  it  has  vibrated  a  predetermined 

45  number  of  times,  it  shall  complete  an  electric 
circuit  at  the  point  from  which  it  started.  To 
effect  this  there  is  secured  to  said  staff,  above 

the  plate  B,  a  radial  pin  i',  and  within  the 
plane  of  vibration  of  such  pin  are  two  flat 

50  springs  N  and  N  that  are  secured  upon  one 
end  of  a  lever  O  which  is  pivoted  near  its  op- 

posite end  and  is  adapted  to  be  moved  upon 
its  pivot  so  as  to  cause  said  springs  to  be  placed 
within  the  track  of  said  pin,  or  to  remove  them 

55  from  such  track.  Said  springs  are  the  termi- 
nals of  an  electric  circuit  and  are  arranged 

with  their  outer  ends  nearly  parallel  and  sepa- 
rated by  a  distance  less  than  the  diameter  of 

said  pin  so  that  when  they  are  moved  inward, 
60  the  latter  will  pass  between  and  engage  with 

said  springs, closing  the  circuitand  arresting 
the  motion  of  the  balance  staff. 

The  lever  O  is  held  normally  in  position  to 
arrest  motion  of  the  balance  staff  I  by  means 

65  of  a  springPthat  is  arranged  to  engage  with 
and  press  outward  upon  its  rear  end,  but  is 
moved  to  the  opposite  limit  of  its  motion  by 

means  of  a  shaft  Q  which  is  journaled  verti- 
cally within  the  base  section  A  and  plate  B 

and  at  its  upper  end  is  provided  with  a  pawl  70 

q  that  when  such  shaft  is  rotated  in  one  di- 
rection is  adapted  to  engage  with  the  rear  end 

of  said  lever  and  move  the  same  inward,  while 
when  said  shaft  is  rotated  in  an  opposite  di- 

rection said  pawl  will  trip  over  said  lever  end.  75 
Said  shaft  is  held  at  the  rearward  limit  of  its 

rotary  motion  by  means  of  a  radiallj' arranged 
spring  q',  and  is  moved  in  an  opposite  direc- 

tion by  an  armature  q2  which  is  secured  ra- 
dially upon  the  shaft  and  is  acted  upon  by  80 

two  electro-magnets  R  and  R  that  are  suit- 
ably arranged  with  reference  thereto.  When 

the  lever  O  has  been  moved  to  position  to  re- 
lease the  balance  staff,  it  is  locked  in  such 

position  by  means  of  a  detent  S  that  is  piv-  85 
oted  upon  a  bridge  T  near  the  center  or 
fourth  arbor  F  and  at  one  end  is  provided 
with  a  notch  s  which  is  adapted  to  engage 
with  a  pin  0  that  projects  upward  from 
said  lever.  The  shape  of  the  notch  is  such  90 
as  to  cause  the  pin  to  automatically  move  said 
detent  into  position  for  engagement  as  said 
lever  is  turned  to  release  the  balance  staff. 

At  the  completion  of  the  predetermined  num- 
ber of  vibrations  of  the  balance  staff  the  de-  95 

tent  S  is  released  from  engagement  with  the 
pin  0  and  the  lever  O  automatically  returns 
to  its  normal  position  and  thus  causes  the 
springs  N  and  N  to  engage  with  the  pin  i  and 
arrest  the  motion  of  said  staff.  Such  release  ico 
is  effected  by  means  of  a  plate  U  which  is 

secured  upon  and  rotates  with  the  fourth  ar- 
bor F  and  is  provided  with  a  pin  n,  that  at 

the  desired  instant,  engages  with  a  similar 

pin  s'  upon  said  detent  and  moves  the  latter  105 
in  the  direction  necessary  for  disengagement 
from  said  pin  0.  At  the  instant  when  the  le- 

ver O  returns  to  its  normal  position  a  shoul- 
der u'  upon  the  plate  U  engages  with  a  lug  o2 

upon  said  lever  and  operates  to  arrest  the  no 
motion  of  the  time  train  and  to  thus  relieve 
the  balance  staff  from  all  injurious  shock  or 

strain'.  In  order  that  the  engagement  between 
said  plate  and  lever  may  be  effected  at  the 
precise  instant  desired,  a  cylindrical  plate  V  115 
is  fastened  upon  the  arbor  F  upon  which  said 
plate  U  is  fitted  so  as  to  embrace  about  three- 
fourths  of  its  periphery  and  be  held  thereon 
by  friction.  One  side  of  the  plate  U  is  made 
open  as  shown,  and  is  provided  with  two  arms  120 
11?  and  us  between  which  is  placed  a  screw  W 
that  has  its  ends  in  engagement  with  the  con- 

tiguous faces  of  said  ends  and  its  threaded 
body  contained  within  a  threaded  lug  v  which 
is  formed  upon  and  extends  radially  from  125 
said  plate  V.  As  thus  arranged  by  turning 
said  screw  it  will  be  moved  lengthwise  thi'ough 
said  boss  and  cause  said  plate  U  to  be  turned 
upon  said  plate  V  so  as  to  change  the  posi- 

tion of  the  shoulder  u'  with  relation  to  the  130 
arbor  F.  The  springs  N  and  N,  not  only  act 
as  stops  to  arrest  the  motion  of  the  balance 
arbor,  but  also  as  circuit  closers,  for  which 
purpose  the  lower  spring  is  insulated  from 
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the  other  and  connected  electrically  with  an 
insulated  binding  post  X  by  a  wire  x,  while 
the  upper  spring  is  secured  directly  upon  the 
lever  O  and  through  the  same  and  the  casing, 

5  or  by  any  usual  means,  is  in  connection  with 

a  second  binding  postX'.  As  thus  arranged 
it  will  be  seen  that  when  the  pin  i  passes  be- 

tween the  ends  of  said  springs  an  electric  con- 
nection is  instantly  produced. 

10  The  registering  mechanism  is  inclosed  with- 
in a  casing  Y  which  has  the  form  shown  in 

Figs.  15,  1G  and  17  and  is  supported  and  se- 
cured upon  a  hollow  base  Z  that  in  turn  rests 

upon  and  is  attached  to  a  bench  or  other 
15  suitable  support.  Within  said  easing  is  jour- 

naled  a  vertical,  hollow  arbor  A2,  which  upon 
its  upper  end  carries  a  hand  a  that  by  the 
rotation  of  said  arbor  will  be  caused  to  move 

over  a  circular  dial  B'  which  is  secured  upon 
20  the  upper  side  of  the  casing  and  is  provided 

with  fifty  equal  divisions  b,  b,  &c.  Within 
said  hollow  arbor  is  journaled  an  arbor  C 
which  extends  downward  into  the  hollow  base 
Z  and  upon  its  upper  end  has  secured  a  hand 

25  c'  that  is  longer  than  said  hand  a  and  when said  arbor  is  rotated  travels  over  a  second 

series  of  divisions  b',  b',  &c,  numbered  from 
one  to  one  hundred  which  are  provided  upon 
said  dial. 

30  Journaled  at  one  side  of  and  parallel  with 
the  arbors  A2  and  C  is  an  arbor  D'  that  car- 

ries a  toothed  wheel  d2  and  a  pinion  cV,  the 
first  of  which  parts  meshes  with  and  receives 

motion  from  a  pinion  c2  that  is  secured  upon 
35  said  arbor  C,  while  said  pinion  d'  meshes 

with  and  imparts  motion  to  a  toothed  wheel 

a'  which  is  carried  by  said  arbor  A2,  the  rela- 
tive dimensions  of  said  pinions  and  wheels 

being  such  as  to  cause  the  shorter  hand  a  to 
40  move  forward  one  degree  for  each  complete 

rotation  of  the  longer  hand  c'. 
The  engagement  between  the  pinion  c2  and 

the  arbor  C  and  the  wheel  a'  and  the  arbor 
A2  is  produced  by  friction  so  that  each  arbor 

45  is  capable  of  being  independently  turned  in 
order  to  set  the  hands  at  zero.  This  is  effected 

by  means  of  two  heart-shaped  cams  a2  and  c3 
which  are  secured,  respectively,  upon  said 
arbors  A2  and  C  and  are  simultaneously  acted 

50  upon  by  the  arms  e'  and  e'  of  a  lever  E'  that 
is  journaled  within  the  casing  and  operated 

by  means  of  a  knob  e2  that  projects  through 
a  slot  ?/  in  the  upper  side  of  the  casing  Y. 

The  register  mechanism  is  driven  by  any 
55  suitable  motor  through  the  arbor  C  for  which 

purpose  there  is  secured  to  the  lower  project- 
ing end  of  the  latter  a  toothed  wheel  c4  that 

is  adapted  to  be  engaged  by  an  intermediate 

toothed  wheel  F'  which  is  pivoted  upon  one 
60  end  of  a  pivoted  bar  6'  and  is  in  constant 

engagement  with  a  motor  driven  wheel  H' 
the  arrangement  being  such  as  to  enable  said 

wheels  c4  and  F'  to  be  engaged  or  disengaged 
by  the  movement  of  said  bar  upon  its  pivotal 

65  bearing.  The  bar  G'  is  by  means  of  a  spring 
g'  held  normally  in  such  position  as  to  cause 
the  wheels  c4  and  F'  to  be  disengaged  and  is 

moved  in  an  opposite  direction  by  means  of 

an  armature  I'  which  is  secured  to  an  arm  g2 
that  extends  laterally  from  said  bar.    Said  70 
armature  is  moved  by  means  of  an  electro- 

magnet K'  in  the  usual  way,  but  for  purposes 
hereinafter  stated,  each  coil  of  such  magnet 
is  made  double  so  that  when  currents  of  elec- 

tricity having  equal  strength  are  passing  at  75 
the  same  time  and  in  opposite  directions 
through  each  wire  they  will  neutralize  each 
other  and  produce  no  magnetism,  but  if  one 
current  is  interrupted,  then  the  other  current 
will  act  with  full  effect  andthearmature  will  80 
be  attracted. 

It  is  necessary  that  the  registering  mech- 
anism shall  be  locked  from  movement  when 

not  intentionally  caused  to  operate,  for  which 
purpose  there  is  employed  a  detent  1/  that  is  85 
arranged  to  be  moved  vertically  into  and  out 

of  engagement  with  the  teeth  of  the  wheel  c4 
of  the  arbor  C  and  by  spring  pressure,  is  held 
normally  at  the  upper  limit  of  its  motion  in 
engagement  with  said  wheel.  When  the  90 
hands  are  being  set  at  zero,  said  detent  is 
moved  out  of  engagement  by  means  of  an  in- 

clined portion  of  the  arms  e2  of  the  cam  lever 
E'  which  arm  passes  over  the  end  of  said  de- 

tent and  moves  the  same  downward  just  be-  95 

fore  the  impinging  of  the  arm  e'  upon  the 
cam  c3.  As  soon  as  said  cam  lever  is  released 
and  returns  to  its  normal  position,  said  de- 

tent automatically  engages  again  with  said 
wheel  c4.  A  laterally  adjustable  clamp  V  en-  ico 
gages  with  said  detent  and  enables  it  to  be 
moved  so  as  to  cause  it  to  exactly  coincide 
with  the  teeth  of  said  wheel.  To  permit  of 
the  disengagement  of  said  detent  at  the  in- 

stant a  connection  is  made  between  the  mo-  105 
tor  and  registering  mechanism,  it  is  secured 

upon,  and  supported  by  the  arm  g2  of  the  bar 
G',  and  with  such  arm  is  moved  horizontally 
away  from  the  wheel  c4  by  the  action  of  the 
electro-magnet  upon  the  armature  I',  no 

In  order  that  it  may  be  indicated  which  of 
the  two  currents  sets  the  registering  mech- 

anism into  operation,  there  is  pivoted  at  one 

end  within  one  end  of  the  casing  y  a  bar  M' 
which  upon  its  opposite,  free  end  carries  a  115 

plate  or  dial  m'  that  by  movement  of  said  le- 
ver upon  its  pivotal  bearing  may  be  caused 

to  move  horizontally  to  a  limited  distance 

beneath  a  glazed  opening  y'  in  the  top  of  said 
casing.  Upon  such  dial  are  the  conventional  120 
signs  for  the  terms  plus  and  minus  (+  and  — ) 
and  by  the  movement  of  said  bar  to  the  limit 
of  its  motion  in  one  direction  one  of  said 
signs  will  be  brought  into  sight,  while  when 
the  bar  is  in  its  other  position,  the  other  sign  125 
is  in  view.  Two  electro-magnets  W  and  N2 
act  upon  the  bar  M'  one  of  which  magnets  is 
placed  upon  each  side  thereof  near  its  pivoted 
end  and  opposite  to  an  armature.  Each  of 
these  coils  forms  part  of  one  of  the  electric  130 

circuits  of  the  magnet  K'  and  it  will  be  obvi- 
ous that,  whichever  one  (N'  or  N2)  receives 

the  current  first,  it  will  be  able  to  hold  the 

bar  M'  in  opposition  to  the  magnetism  in- 
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dueed  in  the  other  coil  by  a,  current  of  the 
same  strength,  and  the  sign  then  exposed  will 
indicate  which  circuit  was  first  closed.  An- 

other portion  of  the  system  is  a  polarized  re- 
5  lay  O'  which  has  the  usual  construction,  and 

is  connected  electrically — through  a  standard 
clock  P' — with  a  battery  Q'  so  as  to  enable 
such  clock  to  control  and  cause  its  armature 

o3  to  close  or  open  either  of  two  circuits,  and 
10  thus  connect  either  of  two  sets  of  registers 

with  another  battery  R'. 
The  mechanisms  described  may  occupy  any 

desired  relative  positions,  but  as  shown  in 
Fig.  1.  the  arrangement  is  preferably  as  fol- 

15  lows,  viz: — Two  or  more  vibrators  for  each 
set  are  arranged  side  by  side  upon  a  suitable 
support,  and  a  like  number  of  registers  is 
located  conveniently  near,  preferably  upon 

the  opposite  side  of  a  bench  or  table.  Mid- 
20  way  between  said  vibrators  and  registers  is 

placed  the  polarized  relay,  a  double  switch 
S'  having  two  levers  s3  and  s3  is  placed  in 
front  of  said  relay,  a  circuit-closer  T'  hav- 

ing two  keys  V  and  t2,  is  next  in  order  and 
25  a  switch  U'  having  a  single  lever  u'  is 

placed  in  front  of  said  circuit  closer.  The 
standard  clock  P'  has  a  mercurial  contact 
mechanism  p'  at  the  lower  end  of  its  pendu- 

lum which  operates  to  connect  electrically 

30  with  a  battery  Q',  the  magnets  R  and  R  that 
actuate  the  pawl  shafts  Q  and  Q  of  one  set 
of  vibrators,  such  connection  being  made 

through  the  switch  S'  and  circuit  closer  T' 
as  shown  in  Fig.  28,  and  for  convenience  be- 

35  iug  designated  No.  1.  From  the  switch  a 
second  circuit,  No.  2,  branches  off  from  No. 
1  and  extends  to  each  of  the  magnet  coils  of 

the  relay  O',  as  seen  in  Fig.  30,  by  which 
means  a  current  from  the  battery  Q'  may  be 

40  caused  to  pass  through  either  of  said  coils 
and  thus  move  the  armature  to  cause  its  con- 

tact piece  o4  to  close  a  third  circuit  No.  3, 
which  circuit  No.  3,  shown  in  Fig.  31  is  formed 

by  a  wire  that  extends  from  the  battery  R', 
45  to  the  relay  O'  where  it  is  connected  with 

one  of  the  fixed  contacts  o5  and  o6  of  said  re- 
lay and  with  the  contact  o4  of  its  armature, 

and  from  thence  passes  to  and  includes  the 

magnet  K'  of  each  register  of  the  set  and 
50  from  thence  through  the  switch  U'  back  again 

to  said  battery,  while  a  fourth  circuit  No.  4 

extends  from  the  battery  R'  through  the 
switch  U'  to  the  registers,  then  around  the 
coils  of  each  magnet,  thence  to  each  vibrator, 

55  and  from  thence  back  to  said  battery,  the  ar- 
rangement being  such  that  each  register  is 

connected  electrically  with  one  vibrator  of 
the  set  so  that  while  the  same  circuit  is  em- 

ployed for  all  of  each  set,  the  action  of  each 
60  is  independent  of  the  others.  The  operator 

now  places  balances  or  hair  springs  in  posi- 
tion in  one  set  of  vibrators,  and  then  ma- 

nipulates the  key  V  of  the  circuit  closer 
T'  which  causes  the  next  beat  of  the  clock 

65  to  send  a  current  through  the  clock  circuit 
No.  1  so  as  to  release  the  time  train  of  each 
vibrator  and  permit  the  same  to  instantly 

commence  movement,  after  which,  by  means 

of  the  switch  U',  the  battery  R'  is  thrown 
into  circuit  upon  the  same  side  of  the  ap-  70 
paratus  in  readiness  for  use  when  needed. 
Just  before  the  expiration  of  one  minute,  the 

operator  moves  the  lever  ss  of  the  switch  S' 
so  as  to  connect  the  clock  with  the  relay — by 
circuit  No.  2. — when  the  last  beat  of  the  minute  75 
from   said   clock   sends   a  current  from  the 

battery  Q'  through  the  magnet  coils  of  said 
relay  and  closes  the  circuit  No.  3  between  the 

battery  R'  and  the  registers  upon  that  side 
through  the  coutact  o5  of  said  relay.   If  either  80 
of  the  balances  or  hair  springs  being  tested, 
is  slow,  the  hands  of  the  connected  register 
will  instantly  commence  to  turn  and  will  con- 

tinue in  motion  until  the  balance  has  com- 
pleted three  hundred  vibrations,  when  the  85 

contact  springs  N  and  N  will  be  moved  into 
engagement  with  the  pin  of  the  balance  staff 
and  closing  circuit  No.  4  between  the  vibra- 

tor and  register  will  neutralize  the  current  of 
circuit  No.  3  upon  the  magnets  of  said  re-  90 
corder  and  operate  to  instantly  arrest  the  mo- 

tion of  its  hands.     The  position  of  said  hands 
will  indicate  the  number  of  seconds  of  varia- 

tion of  the  balance,  or  spring  in  twenty  four 
hours  and  the  appearance  of  the  — ,or  minus  95 
sign  will  show  that  said  balance  or  spring  is 
slow.     Should  a  balance  orspringbe  fast  the 
vibrator  controlled  circuit  No.  4  will  be  closed 
at  the  expiration  of  the  time  required  for  the 
balance  to  make  three  hundred  vibrations,   ioo 
and  the  hands  of  the  register  will  be  instantly 
started  and  continue  to  run  until  their  mo- 

tion is  arrested  by  the  clock  circuit  No.  3  at 
the  expiration  of  one  minute,  when  the  -{-,  or 
plus  sign  will  be  shown,  and  the  position  of  105 
said  register  hands  will  indicate  the  number 
of  seconds  which  the  balance  or  spring  is  fast 
in  twenty  four  hours.   If  the  balance  or  spring 
be  perfect,  then  it  will  complete  its  three  hun- 

dred vibrations  exactly  in  a  minute,  and  ac-  no 
cordingly  the  vibrator  controlled  circuit  will 
be  closed  simultaneously  with  the  clock-con- 

trolled circuit,  and  since  the   two   currents 

flowing  through  the  coils  of  the  magnets  K', 
K'  will  neutralize  each  other  the  register  will  1 15 
not  be  set  in  motion. 

The  method  practiced  in  using  the  herein- 
described  mechanism  is  not  claimed  herein 
but  is  made  the  subject  matter  of  another  ap- 

plication filed  July  2  1892:  Serial  No.  438,778.   120 
Having  thus  described  my  invention  what 

I  claim  is. 

1.  As  an  improvement  in  apparatus  for  test- 
ing balances  and  hair  springs  in  combination, 

a  balance  or  hair  spring  vibrating  mechanism,  125 
a  standard  time  piece  and  an  indicating 
mechanism  connected  with  both  the  time  piece 
and  with  the  vibrating  mechanism  to  show 
the  relation  between  them  at  the  end  of  a  pre- 

determined interval  of  time,  substantially  as  130 
and  for  the  purpose  set  forth. 

2.  As  an  improvement  in  apparatus  for  test- 
ing balances  and  hairsprings,  in  combination, 

a  balance  or  hair  spring  vibrator,  a  standard 
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time  piece,  an  indicating  mechanism,  and 
electrical  connections  between  each  of  the 

former  and  said  indicating  mechanism,  where- 
by the  latter  may  have  its  movements,  con- 

5  trolled  by  either  of  the  others,  substantially 
as  and  for  the  purpose  shown. 

3.  As  an  i  approvement  in  apparatus  for  test- 
ing balances  and  hairsprings,  in  combination, 

a  balance  or  hair  spring  vibrator,  a  standard 
io  time  piece,  a  circuit  connecting  these  two, 

whereby  the  time  piece  can  start  the  vibrator, 
and  a  register  in  electrical  connection  with 
and  having  its  movements  controlled  by  said 
vibrator  and  said  time  piece,  substantially  as 

iS  and  for  the  purpose  specified. 
4.  As  an  improvement  in  apparatus  for  test- 

ing balances  and  hairsprings,  in  combination, 
a  balance  or  hair  spring  vibrator,  a  standard 
time  piece,   an   electric   circuit   connecting 

20  these  two,  whereby  the  time  piece  can  start 
the  vibrator,  an  indicating  mechanism,  an 
electric  circuit  having  a  make  and  break  de- 

vice controlled  by  the  time  piece  to  start  said 
indicating   mechanism  and  a   third  circuit 

25  having  a  make  and  break  device  controlled 
by  the  vibrator  by  which  said  mechanism 
may  also  be  started,  substantially  as  and  for 
the  purpose  shown  and  described. 

5.  As  an  improvement  in  apparatus  for  test- 
30  ing  balances  and  hairsprings,  in  combination, 

a  balance  or  hair  spring  vibrator,  a  standard 
time  piece,  an  electric  circuit  connecting 
these  two,  whereby  the  time  piece  can  start 
the  vibrator,   an  indicating  mechanism,  an 

35  electric  circuit  having  a  make  and  break  de- 
vice controlled  by  the  time  piece  to  start  said 

indicating  mechanism,  a  third  circuit  between 
the  vibrator  and  the  indicating  mechanism 
and  the  vibrator  stopping  device  adapted  to 

40  make  and  break  said  third  circuit,  substan- 
tially as  and  for  the  purpose  described. 

6.  As  an  improvement  in  apparatus  for  test- 
ing balances  and  hair  springs,  in  combination, 

a  vibrating  mechanism,  a  standard  clock,  an 
45  electric  circuit  connecting  these  two  whereby 

the  time  piece  can  start  the  vibrator,  an  in- 
dicating mechanism,  an  electric  circuit  hav- 

ing a  make  and  break  device  controlled  by 
the  time  piece  to  start  said  indicating  mech- 

50  anism,  a  third  circuit  between  the  vibrator 
and  the  indicating  mechanism  and  the  cir- 

cuit closer  carried  by  the  balance  arbor  of 
the  vibrator,  substantially  as  and  for  the  pur- 

pose set  forth. 
55  7.  As  an  improvement  in  apparatus  for  test- 

ingbalancesand  hairsprings,  in  combination, 
a  balance  or  spring  vibrating  mechanism,  a 
standard  time  piece,  an  indicating  mechanism 
connected  with  both  of  the  former  and  adapt- 

60  ed  to  be  actuated  by  either  and  means  to  in- 
dicate by  which  of  the  same  it  is  actuated. 

8.  As  an  improvement  in  apparatus  for  test- 
ing balances  and  hairsprings,  in  combination, 

a  balance  or  spring  vibrating  mechanism,  a 

65  standard"  time  piece,  an  indicating  mechan- ism, an  electric  circuit  connecting  each  of  the 
former  with  said  indicating  mechanism  to  en- 

able either  to  actuate  it,  and  means  to  indi- 
cate which  does  actuate  it,  substantially  as 

and  for  the  purpose  shown.  70 
9.  As  an  improvement  in  apparatus  for  test- 

ing balancesand  hairsprings  in  combination 
with  the  doubly  coiled  electro-magnet,  an  elec- 

tro magnet  in  circuit  with  each  of  said  coils, 
an  armature  subject  to  the  influence  of  both  75 
of  the  latter  magnets,  and  an  independent 
circuit  closing  device  for  each  circuit  through 
the  double  coils,  substantially  as  and  for  the 

purpose  specified. 
10.  As  an  improvement  in  apparatus  for  8c 

testing  balancesand  hair  springs  in  combina- 
tion with  a  magnet  adapted  to  be  traversed 

by  opposing  electric  currents  and  the  mech- anism to  be  influenced  by  the  same,  when  but 
one  current  is  traversing  it,  an  indicator  to  85 
denote  which  current  is  the  traversing  cur- 

rent and  an  independent  circuit  closing  de- 
vice to  establish  each  current,  substantially 

as  and  for  the  purpose  set  forth. 
11.  As  an  improvement  in  apparatus  for  90 

testing  balances  and  hair  springs  in  combina- 
tion with  the  doubly  coiled  electro  magnet,  an 

electro  magnet  in  circuit  with  each  coil  of  the 
same,  the  indicator  whose  movements  are  con- 

trolled by  the  last  named  magnets  and  an  in-  95 
dependent  circuit  closing  device  to  close  the 
circuit  through  each  of  the  double  coils,  sub- 

stantially as  and  for  the  purpose  described. 
12.  As  an  improvement  in  apparatus  for 

testing  balances  and  hair  springs  in  combina-  10c 
tion  a  balance  or  spring  vibrating  mechanism, 
a  standard  time  piece,  an  indicating  mechan- 

ism, the  magnet  for  controlling  the  operation 
of  the  latter,in  a  circuit  controlled  by  the  time 
piece  and  one  controlled  by  the  vibrator,  an-  105 
other  magnet  in  each  of  said  circuits  and  an 
indicator  adapted  to  be  actuated  by  either  of 
said  last  named  magnets,  substantially  as  and 
for  the  purpose  shown  and  described. 

13.  A  system  for  testing  balances  and  hair  no 
springs,  comprising  a  standard  time  piece, 
two  sets  of  vibrators  and  indicators,  a  polar- 

ized relay,  a  circuit  including  the  indicators 
and  the  relay  and  a  circuit  between  the  time 
piece  and  the  relay,  substantially  as  and  for  115 
the  purpose  specified. 

14.  A  system  for  testing  balances  and  hair 
springs  comprising  a  standard  time  piece,  two 
sets  of  vibrators  and  indicators,  a  polarized 
relay,  a  circuit  including  the  said  time  piece,  1 20 
and  the  vibrators,  a  circuit  including  the  said 
time  piece  and  the  relay,  a  circuit  including 
the  relay  and  the  indicators  and  a  circuit  in- 

cluding the  indicators  and  the  vibrators  of  a 
set,  substantially  as  and  for  the  purpose  de-  125 
scribed. 

15.  In  combination  with  a  train  for  vibrat- 
ing a  balance  wheel  or  hair  spring,  a  stop- 

ping device  adapted  to  operate  on  the  bal- 
ance arbor  and  on  an  arbor  intermediate  it  130 

and  the  going  arbor,  substantially  as  and  for 
the  purpose  shown  and  described. 

16.  In  combination  with  a  train  for  vibrat- 
ing a  balance  wheel  or  a  hair  spring,  a  piv- 
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oted  lover  for  stopping  the  same  adapted  to 
operate  simultaneously  upon  the  balance  ar- 

bor and  upon  an  arbor  intermediate  it  and 
the  going  arbor,  substantially  and  for  thepur- 

5  pose  shown — 
17.  In  apparatus  for  testing  balances  and 

hair  springs  in  combination  with  a  train  for 
vibrating  a  balance  or  a  hair  spring  the  de- 

vice for  stopping  the  same  and  controlling  an 
ro  electric  circuit  and  an  indicating  mechanism 

in  said  circuit  substantially  as  and  for  the 
purpose  described — 

18.  In  apparatus  for  testing  balances  and 
hair  springs  in  combination  with  a  train  for 

15  vibrating  a  balance  or  a  hair  spring,  a  piv- 
oted arm  adapted  to  simultaneously  stop  the 

same  and  close  an  electric  circuit,  and  an  in- 
dicating mechanism  in  said  circuit  substan- 

tially as  and  for  the  purpose  shown  and  de- 
20  scribed — 

19.  In  combination  with  a  train  for  vibrat- 
ing a  balance  or  a  hair  spring,  one  of  whose 

arbors  carries  a  plate,  an  arm  movable  into 
and  out  of  engagement  with  said  plate  to  stop 

25  the  train  and  a  locking  device  to  hold  such 
arm  out  of  engagement  with  the  same — 

20.  In  combination  with  a  train  for  vibrat- 
ing a  balance  or  a  hair  spring,  a  pivoted  arm 

movable  into  and  out  of  the  path  of  a  pin  car- 
30  vied  by  the  balance  arbor  to  stop  and  allow 

the  same  to  start  and  to  close  and  open  an 

electric  circuit,  substantially  as  and  for  the 

purpose  set  forth. 
21.  In  combination  with  one  of  the  wheels 

of  a  registering  mechanism,  a  detent  to  lock  35 
said  wheel,  the  wheel  movable  into  and  out 

of  engagement  with  the  latter  for  communi- 
cating motion  from  a  motor  to  it,  and  the 

mechanism  for  moving  said  movable  wheel 
into  and  out  of  its  engagement  and  moving  40 
said  detent  into  and  out  of  locking  engage- 

ment, substantially  as  and  for  the  purpose 

shown — 22.  In  combination  with  one  of  the  wheels 
of  a  registering  mechanism  and  the  means  for  45 
setting  the  hands  thereof  to  zero,  a  detent  to 
lock  said  wheel,  the  wheel  movable  into  and 

out  of  engagement  with  the  latter  for  commu- 
nicating motion  from  a  motor  to  it,  and  the 

mechanism  for  moving  said  movable  wheel  50 
into  and  out  of  its  engagement,  such  mech- 

anism and  the  hands  setting  means  both  op- 
erating to  move  said  detent  into  and  out  of 

locking  engagement,  substantially  as  and  for 
the  purpose  specified —  55 

In  testimony  that  I  claim  the  foregoing  I 
have  hereunto  set  my  hand  this  23d  day  of 

May,  1892. GEORGE  E.  HUNTER. 
Witnesses: 

Geo.  S.  Prindle, 
W.  II.  Cloudman. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  George  E.  Hunter,  of 

Elgin,  in  the  count}7  of  Kane,  and  in  the  State 
of  Illinois,  have  invented  certain  new  and 

5  useul  Improvements  in  Methods  of  Testing 
Watch-Balances  and  Hair-Springs;  and  I  do 
hereby  declare  that  the  following  is  a  full, 
clear,  and  exact  description  thereof,  reference 
being  had  to  the  accompanying  drawings,  in 

to  which — 
Figure  1  is  a  plan  view  of  my  apparatus  in 

which  is  shown  the  relative  arrangement  of 
parts  and  the  electric  circuits  connecting  the 
same;  Fig.  2  is  a  plan  view  of  the  Operating 

15  mechanism  of  the  vibrator  employed  the  top 
of  the  casing  being  removed;  Fig.  3  is  a  cen- 

tral longitudinal  sect  ion  of  said  vibrator  upon 
line  x — x  of  Fig.  2;  Fig.  4  is  a  cross  section 
of  the  same  upon  line  x' — x'  of  Figs.  2  and 

20  3.  Fig.  5  is  a  longitudinal  section  of  the  bal- 
ance arbor  and  shows  the  arrangement  of 

parts  when  hair  springs  are  to  be  tested;  Fig. 
6  is  a  plan  view  in  outline  of  the  locking  and 
releasing   mechanisms   when   the   vibrating 

25  mechanism  is  locked  from  motion;  Fig.  7  is 
a  like  view  of  the  same  after  the  balance 
staff  has  been  released;  Fig.  8  is  an  enlarged 
side  elevation  of  the  contact  springs  which 
are  engaged  by  the  contact  pin  of  the  balance 

30  staff;  Figs.  9  and  10  are,  respectively,  views 
of  the  locking  plate  of  the  fourth  arbor  and 
of  the  detent  actuated  thereby,  separated 
from  each  other;  Fig.  11  is  a  plan  view  of  the 
mechanism  used  for  actuating  the  pawl  shaft; 

35  Figs.  12  and  13  are  respectively  front  and 
side  elevations  of  the  same;  Fig.  14  is  a  per- 

spective view  of  the  registering  mechanism 
preferably  used;  Fig.  15  is  a  plan  view  of  the 
same;  Fig.  16  is  a  like  view  of  said  mechan- 

40  ism  from  the  upper  side  with  the  top  of  the 
casing  removed;  Fig.  17  is  a  plan  view  of  the 
lower  side  of  the  same;  Fig.  18  is  a  longitudinal 
section  upon  line  y — y  of  Figs.  15, 16,  and  17; 
Fig.  19  is  a  plan  view  in  outline  of  the  arrest- 

45  ing  and  releasing  mechanism  when  occupy- 
ing its  normal  or  locked  position;  Fig.  20  is  a 

like  view  of  the  same  when  the  registering 
train  is  free  to  move;  Fig.  21  is  a  section  upon 

line  y' — y'  of  Fig.  20  and  shows  the  locking 
50  device  in  engagement  with  the  main  wheel  of 

the  register  train;  Fig.  22  is  a  like  view  of 

the  same  showing  said  device  when  released 
by  the  hands-setting  lever  before  setting  the 
hands  to  zero. 

Letters  of  like  name  and  kind  refer  to  like  55 
parts  throughout  the  several  figures. 

My  invention  relates  to  the  timing  and  ad- 
justing of  watch  balances  and  hairsprings 

before  the  same  are  placed  in  watch  move- 
ments, and  such  invention  consists  in  the  60 

process  emploj'ed,  substantiall}7  as  and  for 
the  purpose  hereinafter  specified. 

In  the  carrying  of  my  invention  into  prac- 
tice there  is  necessary  a  mechanism  for  vi- 

brating a  balance,  or  hair  spring,  an  indicat-  65 
ing  or  registering  mechanism,  a  time  mechan- 

ism and  certain  electrical  appliances  whereby 
the  said  mechanisms  maybe  placed  in  opera- 

tion and  caused  to  co-operate  so  as  to  furnish 
accurate  data  as  to  the  action  of  the  parts  be-  70 
ing  tested.  Various  forms  and  construction 
of  mechanical  appliances  may  be  employed, 
but  it  will  sufficiently  illustrate  my  invention 
to  show  the  operation  of  the  mechanism  pref- 

erably used,  commencing  with  the  vibrator,  75 
which  is  contained  within  a  casing  that  is 
composed  of  a  base  section  A  and  a  top  sec- 

tion A'  that  fits  upon  and  is  secured  to  the 
same,  such  casing  having  top,  bottom  and 
sides,  and  rounded  ends.  80 
Midway  between  the  base  and  top  sections, 

A  and  A',  respectively,  is  a  plate  B  which  is 
arranged  parallel  with  said  parts,  and  between 
the  same  and  said  base  are  journaled  the  parts 
of  an  ordinary  time  train  that  consists  of  a  85 
main  arbor  C  that  has  a  toothed  wheel  c  and 

is  caused  to  rotate  by  means  of  a  weight-actu- 
ated drum,  a  second  arbor  D  having  a  pinion 

d  and  a  toothed  wheel  d',  a  third  arbor  E  pro- 
vided with  a  pinion  e  and  toothed  wheel  e',  a  90 

fourth  arbor  F  having  a  pinion  /  and  toothed 

wheel/',  a  fifth  arbor  G  provided  with  a  pin- 
ion g  and  escape  wheel  g'  a  sixth  arbor  II  car- 

rying a  pallet  lever  li  and  a  balance  arbor  or 
staff  I  which  staff  is  journaled  within  said  95 
lower  section,  extends  through  said  plate,  and 
has  its  upper  end  journaled  in  a  bridge  K 
that  is  secured  upon  the  latter. 
When  used  for  testing  balances,  the  staff  I 

is  provided  with  a  standard  hair  spring  L   roo 
that  is  located  below  the  bridge  K,  and  upon  its 
upper  pivot  carries  a  crotch  i  that,  is  adapted 
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to  receive  a  balance  M,  and  support  the 
same  in  proper  position,  when  it  becomes  a 
part  of  and  completes  the  time  train.  When 
the  vibrator  is  employed  for  testing  hair 

5  springs  a  standard  balance  is  secured  upon 
said  staff  below  said  bridge,  and  the  upper 
end  of  the  latter  adapted  to  receive  a  hair 
spring  L. 
When  a  spring  or  balance  has  been  placed 

10  in  position  it  is  desired  that  the  balance  staff 
should  be  capable  of  instant  vibration,  and 
that  when  it  has  vibrated  a  predetermined 
number  of  times,  it  shall  complete  an  electric 
circuit  at  the  point  from  which  it  started.    To 

15  effect  this  there  is  secured  to  said  staff,  above 

the  plate  B,  a  radial  pin  i',  and  within  the 
plane  of  vibration  of  such  pin  are  two  flat 
springs  N  and  N  that  are  secured  upon  one 
end  of  a  lever  O  which  is  pivoted  near  its  op- 

20  posite  end  and  is  adapted  to  be  moved  upon 
its  pivot  so  as  to  cause  said  springs  to  be  placed 
within  the  track  of  said  pin,  or  to  remove 
them  from  such  track.  Said  springs  are  the 
terminals  of  an  electric  circuit  and  are  ar- 

25  ranged  with  their  outer  ends  nearlj'  parallel 
and  separated  by  a  distance  less  than  the 
diameter  of  said  pin  so  that  when  they  are 
moved  inward,  the  latter  will  pass  between 
and  engage  with  said  springs,  closing  the  cir- 

30  euit  and  arresting  the  motion  of  the  balance 
staff. 

The  lever  O  is  held  normally  in  position  to 
arrest  motion  of  the  balance  staff  I  by  means 
of  a  spring  P  that  is  arranged  to  engage  with 

35  and  press  outward  upon  its  rear  end  but  is 
moved  to  the  opposite  limit  of  its  motion  by 
means  of  a  shaft  Q  which  is  journaled  verti- 

cally within  the  base  section  A  and  plate  B 
and  at  its  upper  end  is  provided  with  a  pawl 

40  q  that  when  such  shaft  is  rotated  in  one  di- 
rection is  adapted  to  engage  with  the  rear  end 

of  said  lever  and  move  the  same  inward, 
while  when  said  shaft  is  rotated  in  an  oppo- 

site  direction  said  pawl  will  trip  over  said 
45  lever  end.  Said  shaft  is  held  at  the  rearward 

limit  of  its  rotary  motion  by  means  of  a  ra- 

dially arranged  spring  q',  and  is  moved  in  an 
opposite  direction  by  an  armature  (f  which  is 
secured  radially  upon  the  shaft  and  is  acted 

50  upon  by  two  electro-magnets  R  and  R  that 
are  suitably  arranged  with  reference  thereto. 
When  the  lever  O  has  been  moved  to  position 
to  release  the  balance  staff,  it  is  locked  in 
such  position  by  means  of  a  detent  S  that  is 

55  pivoted  upon  a  bridge  T  near  the  center  or 
fourth  arbor  F  and  at  one  end  is  provided 
with  a  notch  s  which  is  adapted  to  engage 
with  a  pin  o  that  projects  upward  from  said 
lever.     The  shape  of  the  notch  is  such  as  to 

f>o  cause  the  pin  to  automatically  move  said  de- 
tent into  position  for  engagement  as  said  le- 

ver is  turned  to  release  the  balance  staff.  At 
the  completion  of  the  predetermined  number 
of  vibrations  of  the  balance  staff  the  detent  S 

65  is  released  from  engagement  with  the  pin  0 
and  the  lever  O  automatically  returns  to  its 

normal  position  and  thus  causes  the  springs 
N  and  N  to  engage  with  the  pin  i  and  arrest 
the  motion  of  said  staff.  Such  release  is  ef- 

fected by  means  of  a  plateU  which  is  secured  70 
upon  and  rotates  with  the  fourth  arbor  Faud 
is  provided  with  a  pin  u,  that,  at  the  desired 

instant,  engages  with  a  similar  pin  s'  upon 
said  detent  and  moves  the  latter  in  the  direc- 

tion necessary  for  disengagement  from  said  75 

pin  0.  At  the  instant  when  the  lever  O  re- 
turns to  its  normal  position  a  shoulder  u' 

upon  the  plate  U  engages  with  a  lug  o2  upon 
said  lever  and  operates  to  arrest  the  motion 
of  the  time  train  and  to  thus  relieve  the  bal-  80 
ance  staff  from  all  injurious  shock  or  strain. 
In  order  that  the  engagement  between  said 
plate  and  lever  may  be  effected  at  the  precise 
instant  desired,  a  cylindrical  plate  V  is  fas- 

tened upon  the  arbor  F  upon  which  said  plate  85 
U  is  fitted  so  as  to  embrace  about  three 
fourths  of  its  periphery,  and  be  held  thereon 
by  friction.  One  side  of  the  plate  U  is  made 
open  as  shown,  and  is  provided  with  two 
arms  v?  and  us  between  which  is  placed  a  90 
screw  W  that  has  its  ends  in  engagement  with 
the  contiguous  faces  of  said  ends  and  its 
threaded  body  contained  within  a  threaded 
lug  v  which  is  formed  upon  and  extends  ra- 

dially from  said  plate  V.  As  thus  arranged,  95 
by  turning  said  screw  it  will  be  moved  length- 

wise through  said  boss  and  cause  said  plate 
U  to  be  turned  upon  said  plate  V  so  as  to 

change  the  position  of  the  shoulder  u'  with relation  to  the  arbor  F.  100 
The  springs  X  and  X,  not  onty  act  as  stops 

to  arrest  the  motion  of  the  balance  arbor,  but 
also  as  circuit  closers,  for  which  purpose  the 
lower  spring  is  insulated  from  the  other  and 
connected  electrically  with  an  insulated  bind-  105 
ing  post  X  by  a  wire  x,  while  the  upper  spring 
is  secured  directly  upon  the  lever  O  and 
through  the  same  and  the  casing,  or  by  any 
usual  means,  is  in  connection  with  a  second 

binding  post  X'.  As  thus  arranged  it  will  be  1 10 
seen  that  when  the  pin  i  passes  between  the 
ends  of  said  springs  an  electric  connection  is 
instantly  produced. 

The  registering  mechanism  is  inclosed  with- 
in a  casing  Y  which  has  the  form  shown  in  115 

Figs.  14,  15  and  16  and  is  supported  and  se- 
cured upon  a  hollow  base  Z  that  in  turn  rests 

upon  and  is  attached  to  a  bench  or  other  suit- 
able support.     Within  said  casing  is  jour- 

naled a  vertical,  hollow  arbor  A2,  which  upon  120 
its  upper  end  carries  a  hand  a  that  by  the 
rotation  of  said  arbor  will  be  caused  to  move 

over  a  circular  dial  B'  which  is  secured  upon 
the  upper  side  of  the  casing  and  is  provided 
with  fifty  equal  divisions  b,  b,  &c.     Within  125 
said  hollow  arbor  is  journaled  an  arbor  C 
which  extends  downward  into  the  hollow  base 
Z  and  upon  its  upper  end  has  secured  a  hand 
c'  that  is  longer  than  said  hand  a  and  when 
said  arbor  is  rotated  travels  over  a  second  se-  130 
ries  of  divisions  b',  b',  &c,  numbered  from 
1  to  100  which  are  provided  upon  said  dial. 
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Journaled  at  one  side  of  and  parallel  with 
the  arbors  A2  and  C  is  an  arbor  D'  that  car- 

ries a  toothed  wheel  d  and  a  pinion  d',  the 
first  of  which  parts  meshes  with  and  receivTes 

5  motion  from  a  pinion  c2  that  is  secured  upon 
said  arbor  C  while  said  pinion  d'  meshes  with 
and  imparts  motion  to  a  toothed  wheel  a' 
which  is  carried  b}Tsaid  arbor  A2,  the  relative 
dimensions  of  said  pinions  and  wheels  being 

10  such  as  to  cause  the  shorter  hand  a  to  move 

forward  one  degree  for  each  complete  rota- 
tion of  the  longer  hand  c'.  The  engagement 

between  the  pinion  c2  and  the  arbor  C  and 
the  wheel  a'  and  the  arbor  A2  is  produced  by 

15  friction  so  that  each  arbor  is  capable  of  be- 
ing independently  turned  in  order  to  set  the 

hands  at  zero.  This  is  effected  by  means  of 
two  heart-shaped  cams  a2  and  c3  which  are 
secured,  respectively,  upon  said  arbors  A2  and 

20  C  and  are  simultaneously  acted  upon  by  the 

arms  e'  and  e'  of  a  lever  E'  that  is  journaled 
within  the  casing  and  operated  by  means  of 

a  knob  e2  that  projects  through  a  slot  y  in  the 
upper  side  of  the  casing  Y. 

25  The  register  mechanism  is  driven  by  any 
suitable  motor  through  the  arbor  C  for  which 
purpose  there  is  secured  to  the  lower  project- 

ing end  of  the  latter  a  toothed  wheel  c4  that 
is  adapted  to  be  engaged  by  an  intermediate 

30  toothed  wheel  F'  which  is  pivoted  upon  one  end 
of  a  pivoted  bar  G'and  is  in  constant  engage- 

ment with  a  motor  driven  wheel  H'  the  ar- 
rangement being  such  as  to  enable  said  wheels 

c4  and  F'  to  be  engaged  or  disengaged  by  the 
35  movement  of  said  bar  upon  its  pivotal  bear- 

ing. The  bar  G',  is  by  means  of  a  spring  g' 
held  normally  in  such  position  as  to  cause  the 

wheels  c4  and  F'  to  be  disengaged  and  is  moved 
in  an  opposite  direction  by  means  of  an  ar- 

40  mature  I'  which  is  secured  to  an  arm  g2  that 
extends  laterally  from  said  bar.  Said  arma- 

ture is  moved  by  means  of  an  electro-magnet 
K'  in  the  usual  way,  but  for  purposes  herein- 

after stated,  each  coil  of  such  magnet  is  made 
45  double,  so  that  when  currents  of  electricity 

having  equal  strength  are  passing  at  the  same 
time  and  in  opposite  directions  through  the 
wires  they  will  neutralize  each  other  and  pro- 

duce no  magnetism,  but  if  one  current  is  in- 
50  terrupted,  then  the  other  current  will  act  with 

full  effect  and  the  armature  will  be  attracted. 

It  is  necessary  that  the  registering  mech- 
anism shall  be  locked  from  movement  when 

not  intentionally  caused  to  operate,  for  which 
55  purpose  there  is  employed  a  detent  1/  that  is 

arranged  to  be  moved  vertically  into  and  out 
of  engagement  with  the  teeth  of  the  wheel  c3 
of  the  arbor  C'and  by  spring  pressure,  is  held 
normally  at  the  upper  limit  of  its  motion  in 

60  engagement  with  said  wheel.  When  the  hands 
are  being  set  at  zero,  said  detent  is  moved  out 
of  engagement  by  means  of  an  inclined  por- 

tion of  the  arm  e2  of  the  cam  lever  E'  which 
arm  passes  over  the  end  of  said  detent  and 

65  moves  the  same  downward  just  before  the  im- 
pinging of  the  arm  e'  upon  the  cam  c3.    As 

soon  as  said  cam  lever  is  released  and  returns 

to  its  normal  position,  said  detent  automati- 
cally engages  with  said  wheel  c4.  A  laterally 

adjustable  clamp  I'  engages  with  said  detent  70 and  enables  it  to  be  moved  so  as  to  cause  it  to 
exactly  coincide  with  the  teeth  of  said  wheel. 
To  permit  of  the  disengagement  of  said  de- 

tent at  the  instant  a  connection  is  made  be- 
tween the  motor  and  registering  mechanism,  75 

it  is  secured  upon  and  supported  by  the  arm 

g2  of  the  bar  G'  and  with  such  arm  is  moved 
horizontally  away  from  the  wheel  c4  by  the 
action  of  the  electro-magnet  upon  the  arma- 
ture I'.  So 

In  order  that  it  may  be  indicated  which  of 
the  two  currents  sets  the  registering  mechan- 

ism into  operation, — there  is  pivoted  at  one 
end  within  one  end  of  the  casing  Y,  a  bar  M' 
which  upon  its  opposite,  free  end  carries  a  85 

plate  or  dial  m'  that  by  movement  of  said  le- 
ver upon  its  pivotal  bearing  may  be  caused 

to  move  horizontally  to  a  limited  distance  be- 
neath a  glazed  opening  y'  in  the  top  of  said 

casing.  Upon  such  dial  are  the  conventional  90 
signs  for  the  terms  plus  and  minus  (+  and  — ) 
and  by  the  movement  of  said  bar  to  the  limit 
of  its  motion  in  either  direction,  one  or  the 
other  of  said  signs  will  be  brought  into  sight. 

Two  electro-magnets  N' and  N2  are  provided  95 
to  act  upon  the  bar  M',  one  of  which  mag- 

nets is  placed  upon  each  side  thereof,  near 
its  pivoted  end  and  opposite  to  an  armature 
carried  by  it.     Each  of  these  coils  forms  part 
of  one  of  the  electric  circuits  of  the  magnet  100 

K'  and  it  will  be  obvious  that,  whichever  coil, 
(N'  or  N2)  receives  the  current  first,  it  will  be 
able  to  hold  the  bar  M'  in  opposition  to  the 
magnetism  induced  by  a  current  of  the  same 
strength  in  the  other  coil.     The  sign  exposed   105 

on  the  plate  in'  will  indicate,  then,  the  circuit 
first  closed.     Another  portion  of  the  system 

is  a  polarized  relay  O'  which  has  the  usual 
construction  and  is  connected  electrically — 
through  a  standard  clock  P' — with  a  battery  no 
Q'  so  as  to  enable  such  clock  to  control  and 
cause  its  armature  os  to  close  or  open  either 
of  two  circuits  and  thus  connect  either  of  two 
sets  of  registers  with  another  battery  R\ 

The  mechanisms  described  may  occupy  any  115 
desired  relative  positions,  but  as  shown  in 

Fig.  1,  the  arrangement  is  preferably  as  fol- 
lows, viz:  Two  or  more  vibrators  for  each  set 

are  arranged  side  by  side  upon  a  suitable  sup- 
port, and  a  like  number  of  registers  is  located  120 

conveniently  near,  preferably  upon  the  oppo- 
site side  of  a  bench  or  table.    Midway  be- 

tween said  vibrators  and  registers  is  placed 

the  polarized  relay,  a  double  switch  S'  hav- 
ing two  levers  s2  and  s3  is  placed  in  front  of  125 

said  relay,  a  circuit  closer  T'  having  two  keys 
V  and  t2,  is  next  in  order  and  a  switch  U'  hav- 

ing a  single  lever  u'  is  placed  in  front  of  said 
circuit  closer.     The  standard  clock  P'  has  a 
mercurial  contact  mechanism  p'  at  the  lower  130 
end  of  its  pendulum  which  operates  to  con- 

nect electrically  with  a  battery  Q',  the  mag- 
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nets  R  and  R  that  actuate  the  pawl  shafts 
Q  and  Q  of  one  set  of  vibrators,  such  con- 

nection being  made  through  the  switch  S' 
and  circuit  closer  T"  as  shown  in  Fig.  1, 

5  and  for  convenience  being  designated  No.  1. 
From  the  switch  a  second  circuit,  No.  2, 
branches  off  from  No.  1  and  extends  to  each 

of  the  magnet  coils  of  the  relay  O',  by  which 
means  a  current  from  the  battery  Q'  may  be 

io  caused  to  pass  through  either  of  said  coils 
and  thus  move  the  armature  to  cause  its  con- 

tact piece  o4  to  close  a  third  circuit  No.  3, 
which  circuit  No.  3,  is  formed  by  a  wire  that 

extends  from  the  battery  R',  to  the  relay  O' 
15  where  it  is  connected  with  one  of  the  fixed 

contacts  o5  and  o6  of  said  relay  and  with  the 
contact  o4  of  its  armature,  and  from  thence 
passes  to  and  includes  the  magnet  K'  of  each 
register  of  the  set  and  from  thence  through 

20  the  switch  IT'  back  again  to  said  battery,  while 
a  fourth  circuit  No.  4  extends  from  the  bat- 

tery R' through  the  switch  U' to  the  registers, 
then  around  the  coils  of  each  magnet,  thence 
to  each  vibrator,  and  from  thence  back  to 

25  said  battery,  the  arrangement  being  such  that 
each  register  is  connected  electrically  with 
one  vibrator  of  the  set  so  that  while  the  same 

circuit  is  employed  for  all  of  each  set,  the  ac- 
tion of  each  is  independent  of  the  others. 

30  The  operator  now  places  balances  or  hair 
springs  in  position  in  one  set  of  vibrators,  and 
then  manipulates  the  key  V  of  the  circuit 
closer  T'  which  causes  the  next  beat  of  the 
clock  to  send  a  current  through  the  clock  cir- 

35  cnit  No.  1  so  as  to  release  the  time  train  of 
each  vibrator  and  permit  the  same  to  instant- 

ly commence  movement,  after  which,  by 

means  of  the  switch  U',  the  battery  R'  is 
thrown  into  circuit  upon  the  same  side  of  the 

40  apparatus  in  readiness  for  use  when  needed. 
Just  before  the  expiration  of  one  minute  the 

operator  moves  the  lever  s3  of  the  switch  S' 
so  as  to  connect  the  clock  with  the  relay — by 
circuit  No.  2 — when  the  last  beat  of  the  minute 

45  from  said  clock  sends  a  current  from  the 

battery  Q'  through  the  magnet  coils  of  said 
relay  and  closes  the  circuit  No.  3  between  the 

battery  R'  and  the  registers  upon  that  side 
through  the  contact  &  of  said  relay. 

50  If  either  of  the  balances,  or  hair  springs  be- 
ing tested,  is  slow,  the  hands  of  the  connected 

register  will  instantly  commence  to  turn  and 
will  continue  in  motion  until  the  balauce  lias 
completed  three  hundred  vibrations,  when  the 

55  contact  springs  N  and  N  will  be  moved  into 
engagement  with  the  pin  of  the  balance  staff 
and  closing  circuit  No.  4  between  the  vibra- 

tor and  register  will  neutralize  the  current  of 
circuit  No.  3  upon  the  magnets  of  said  regis- 

ho  ter  and  operate  to  instantly  arrest  the  motion 
of  its  hands.  The  position  of  said  hands  will 
indicate  the  number  of  seconds  of  variation 
of  the  balance,  or  spring  in  twenty  four  hours 
and  the  appearance  of  the  — ,  or  minus  sign 

65  will  show  that  said  balance  or  spring  is  slow. 

Should  a  balance  or  spring  be  fast  the  vi- 
brator controlled  circuit  No.  4  will  be  closed 

at  the  expiration  of  the  time  required  for  the 
balance  to  make  three  hundred  vibrations, 
and  the  hands  of  the  register  will  be  instantly  70 
started  and  continue  to  run  until  their  mo- 

tion is  arrested  by  the  clock  circuit  No.  3  at 
the  expiration  of  one  minute,  when  the  -j-,  or 
plus  sign  will  be  shown,  and  the  position  of 
said  register  hands  will  indicate  the  number  75 
of  seconds  which  the  balance  or  spring  is  fast 
in  twenty  four  hours.  If  the  balance  or 
spring  be  perfect,  then  it  will  complete  its 
three  hundred  vibrations  exactly  in  a  minute 
and  accordingly  the  vibrator  controlled  cir-  80 
cuit  will  be  closed  simultaneously  with  the 
clock-controlled  circuit,  and  since  the  two 
currents  flowing  through  the  coils  of  the  mag- 

nets K'  and  K'  will  neutralize  each  other,  the 
register  will  not  be  set  in  motion.  85 

The  apparatus  shown  and  described  is  not 
claimed  herein,  but  is  made  the  subject  mat- 

ter of  a  separate  application  filed  by  me  of 
even  date  hei'ewith  and  having  Serial  No. 
438,778.  90 

Having  thus  described  my  invention  what 

I  claim  is: — 1.  The  method  of  testing  balances  and  hair 
springs  which  consists  in  vibrating  the  same 
the  number  of  times  that  a  standard  balance  95 
or  spring  would  vibrate  in  a  definite  interval 
of  time,  in  unison  with  a  standard  time  piece 

and  emploj'ing  in  connection  therewith  an 
indicating  mechanism  that  is  actuated  only 
when  the  balauce  or  spring  varies  from  the  100 
standard,  substantially  as  and  for  the  pur- 

pose specified. 2.  The  method  of  testing  balances  and  hair 
springs  which  consists  in  vibrating  the  same 
the  number  of  times  that  a  standard  balance  10s 
or  spring  would  vibrate  in  a  definite  interval 
of  time,  in  unison  with  a  standard  time  piece 
and  employing  in  connection  therewith  an 
indicating  mechanism  that  is  put  in  opera- 

tion when  the  balance  or  spring  is  fast  upon  1 10 
the  completion  of  the  number  of  vibrations, 
and  is  stopped  at  the  expiration  of  the  inter- 

val of  time,  substantially  as  and  for  the  pur- 
pose set  forth. 

3.  The  method  of  testing  balances  and  hair  115 
springs  which  consists  in  vibrating  the  same 
the  number  of  times  that  a  standard  balance 
or  spring  would  vibrate  in  a  definite  interval 
of  time,  in  unison  with  a  standard  time  piece, 
and  emplojung  in  connection  therewith  an  1 20 
indicating  mechanism  that  is  put  in  opera- 

tion when  the  balance  or  spring  is  slow  upon 
the  completion  of  the  interval  of  time,  and 
stopped  when  the  number  of  vibrations  has 
been  made,  substantially  as  and  for  the  pur-  125 

pose  shown. 
4.  The  method  of  testing  balances  and  hair 

springs  which  consists  in  vibrating  the  same 
the  number  of  times  that  a  standard  balance 
or  spring  would  vibrate  in  a  definite  interval  130 
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of  time,  in  unison  with  a  standard  time  piece, 
and  employing  in  connection  therewith  an 
indicating  mechanism  which  is  actuated  only 
when  the  balance  is  fast  or  slow,  and  whose 
action  is  commenced  in  the  former  instance 

upon  the  completion  of  the  number  of  vibra- 
tions and  stopped  at  the  expiration  of  the  in- 

terval of  time,  and  in  the  latter  instance,  is 
commenced  at  the  conclusion  of  the  interval 

of  time  and  stopped  when  the  number  of  vi- 

brations has  been  made,  substantially  as  and 
for  the  purpose  shown  and  described. 

In  testimony  that  I  claim  the  foregoing  I 
have  hereunto  set  my  hand  this  23d  day  of 

May,  1892. 
GEORGE  E.  HUNTER. 

Witnesses: 
Geo.  S.  Prindle, 
W.  II.  Cloudman. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  E.  Hunter,  of 

Elgin,  in  the  count}'  of  Kane,  and  in  the  State 
of  Illinois,  have  invented  certain  new  and 

5  useful  Improvements  in  the  Manufacture  of 
Timepiece-Balances;  and  I  do  hereby  declare 
that  the  following  is  a  full,  clear,  and  exact 
description  thereof,  reference  being  had  to 
the  accompanying  drawings,  in  which — 

io  Figure  1  is  a  plan  view  of  the  capsule  used 
in  my  process;  Fig.  2  a  section  taken  dia- 

metrically through  the  same;  Fig.  3  a  per- 
spective view  of  the  steel  cup  employed;  Fig. 

4  a  plan  view  of  the  cup,  the  brass  ring  and 
15  the  capsule  assembled,  ready  for  the  brazing 

operation;  and  Fig.  5  a  section  taken  dia- 
metrically through  said  parts,  thus  arranged. 

Letters  of  like  name  and  kind  refer  to  like 
parts  in  the  several  figures. 

20  In  my  pending  application,  Serial  No. 
402,513,  filed  August  13,  1891,  I  describe  a 
method  of  making  bi-metallic  balances  which 
consists  in  making  a  cup  shaped  blank  of  steel, 
placing  it  and  an  encircling  ring  of  brass  in  a 

25  brass  capsule,  and,  then  brazing  said  parts 
together.  The  rim  of  the  steel  cup  furnishes 
the  material  to  form  the  steel,  annular  mem- 

ber of  the  completed  balance  while  its  bot- 
tom provides  the  material  to  form  the  arm  of 

30  the  balance  when  finished,  and  the  brass 
ring  furnishes  the  material  for  the  brass  mem- 

ber of  such  balance.  The  brass  capsule  serves 
its  usual  function  as  a  means  to  determine 
whether  the  steel  has  been  subjected  to  an 

35  injurious  degree  of  heat  in  the  brazing  op- 
eration. In  practicing  said  method,  it  has 

been  found,  that  in  the  brazing  operation  the 
edge  of  the  rim  of  the  steel  cup  is  sprung  in- 

ward so  as  to  permanently  lessen  its  diame- 
40  ter,  and  that  the  melted  brass  operates  to 

float  and  displace  the  steel  cup.  These  de- 
fects it  is  the  object  of  the  present  invention 

to  obviate,  and  to  this  end,  said  invention 
consists  in  the  method  and  in  the  capsule, 

45  employed  in  making  a  bi-metallic  balance, 
substantially  as  and  for  the  purpose  herein- 

after specified. 
In  carrying  my  invention  into  practice  I 

construct  a  capsule  A,  of  brass,  with  an  an- 
nular rim  a,  a  bottom  a' with  a  circular  open-  50 

ing  at  its  center,  and  an  upwardly  extend- 
ing annular  flange  a2  at  the  inner  edge  of  the 

bottom.    The  space  between  the  rim  a  and 

the  flange  a2  is  such  only  as  to  enable  the 
rim  of  the  steel  cup  B,  and  the  brass  ring  C  55 
when  around  the  latter  to  be  placed  therein, 

while  the  height  of  the  flange  a2  is  but  one 
fourth  that  of  the  cup  rim,  and  the  rim  of 
the  capsule  is  higher  than   that  of  the  cup. 
The  steel  cup  B  and  the  brass  ring  C  are  60 
similar  in  every  respect  to  the  like  parts  in 

the  application   referred  to,  and  their  pur- 
poses  have   hereinbefore    been    mentioned. 

When  they  are  to  be  brazed  together,  they 
are  placed  in  the  capsule  with  the  cup  in  an  65 
inverted  position  so  that  its  rim  rests  on  the 
bottom  of  the  capsule  and  encircles  it,  and  is 

in  engagement  on  its  inner  face  with  the  up- 
wardly extending  flange  a2  of  said  capsule. 

Upon  the  melting  of  the  brass  ring  in  the  7c 
brazing  operation  said  flange  by  its  engage- 

ment with  the  cup  rim,  supports  the  same 
and  wholly  prevents  its  inward  compression, 
or  the  bodily  displacement  of  the  cup  by  its 
flotation  by  the  melted  brass.    After  the  braz-  75 
ing  operation,  the  blank  thus  obtained  is  sub- 

jected to  the  proper  treatment  to  transform  it 
into  a  complete  or  finished  balance,  but  such 
treatment  need  not  be  set  forth  herein. 

Having  thus  described  my  invention  what  I  80 

claim  is — 1.  The  method  employed  in  making  bi-me- 
tallic balances  which  consists  in  placing  a 

steel,  cup-shaped  blank  and  a  brass  ring  en- 
circling the  same  in  a  capsule,  and  with  the  85 

rim  of  said  blank  supported  internally,  braz- 
ing said  parts  together,  substantially  as  and 

for  the  purpose  specified. 
2.  The  method  employed  in  making  bi-me- 

tallic balances  which  consists  in  placing  a  90 

steel,  cup-shaped  blank  and  a  brass  ring  en- 
circling the  same  in  a  capsule  having  a  part 

to  engage  the  blank  rim  on  its  inside,  and 
then  brazing  said  parts  together,  substan- 

tially as  and  for  the  purpose  shown.  95 
3.  A  capsule  for  use  in    the  brazing   to- 
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gether  of  the  parts  of  a  bi-nietallic  balance 
comprising  an  annular  rim  and  a  bottom  hav- 

ing a  part  on  its  inuer  edge  to  enter  within 
and  support  the  rim  of  a  steel  cup-shaped 

5  blank,  substantially  as  and  for  the  purpose 
set  forth. 

In  testimony  that  I  claim  the  foregoing  I 

have  hereunto  set  my  hand  this  25th  day  of 

August,  1892. 
GEORGE  E.  HUNTER. 

Witnesses: 
Geo.  S.  Prindle, 
James  Brady. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  Weston,  of 

Newark,  Essex  county,  New  Jersey,  have  in- 
vented a  new  and  useful  Improvement  in  Elec- 

5  trical  Indicating  Apparatus, of  which  the  fol- 
lowing is  a  specification. 

In  another  application  for  Letters  Patent 
dated  June4,1891,SerialNo.395,132,Ihavede- 
scribed  a  combination  which  includes  a  means 

io  of  producing  a  field  of  force,  a  loop  conductor 
vibrating  therein  on  the  passage  of  a  current 

through  said  conductor',  and  an  indicating  de- 
vice actuated  by  said  conductor,  the  aforesaid 

apparatus  being  organized  and  arranged  for 
15  the  transmission  and  distribution  of  time. 

In  said  application  the  means  for  producing 
electric  impulses  upon  the  circuit  is  repre- 

sented symbolically. 

My  present  application  relates  more  par- 
20  ticularly  to  a  specific  means  for  causing  such 

impulses,  the  said  means  being  itself  a  loop 
conductor  moving  in  a  field  of  force  and  con- 

nected in  circuit  with  a  second  loop  conductor 
also  movable  in  a  field  of  force,  which  second 

25  conductor  being  so  actuated,  controls  the 
movement  of  the  indicating  mechanism. 
With  said  first  conductor,  I  maj7  combine  a 
chronometric  device  so  as  to  render  its  move- 

ment intermittent  at  definite  predetermined 
30  intervals,  or  I  may  otherwise  arrange  or  actu- 

ate said  conductor  to  cause  electric  impulses 
at  predetermined  intervals  to  traverse  the 
circuit. 

In  the  accompanying  drawings,  Figure  1  is 
35  a  front  elevation  of  the  apparatus  showing  an 

electric  clock  connected  in  circuit.  Fig.  2  is 
a  plan  view  of  the  said  apparatus. 

Similar  letters  and  figures  of  reference  in- 
dicate like  parts. 

40  A  is  an  armature  of  a  type  commonly  used 
in  dynamos  and  motors,  consisting  of  a  cen- 

tral metal  core  upon  which  the  coil  is  longi- 
tudinally wound.  This  armature  is  supported 

on  a  shaft  13,  which  carries  the  insulated  metal 
45  rings  C,  to  which  the  coil  terminals  of  the  ar- 

mature are  connected.  The  armature  is  dis- 
posed in  the  field  of  the  permanent  magnets 

D,  and  is  to  be  rotated  by  any  suitable  mo- 
tor, indicated  at  E.    In  accordance  with  well- 

50  known  electrical  laws,  when  an  armature  dis- 
posed, as  here  shown,  is  rotated  in  the  field 

of  force  of  a  magnet,  the  current  in  the  ar- 

mature coil  will  reverse  at  every  half  revolu- 
tion ;  so  that  for  each  rotation  of  the  armature 

caused  by  the  motor  E,  a  direct  and  reverse  55 
current  will  pass  upon  the  circuit  through  the 
brushes  F  which  bear  upon  the  rings  C. 

The  device  so  far  described  will  be  recog- 
nized as  an  alternating  current  dynamo  of 

very  simple  type,  and  needs  no  further  de-  60 
scription. 

Referring  now  to  Fig.  1,  at  the  upper  part 
of  said  figure  there  is  shown  a  clock  or  time 
mechanism,  the  details  of  which  are  fully  de- 

scribed and  claimed  in  my  aforesaid  pending  65 
application.  This  mechanism  consists  of  a 
permanent  magnet  G  having  pole  pieces  H. 
Between  the  poles  of  the  electro-magnet  ex- 

tends a  brass  bar  I,  which  carries  a  cylinder 
of  iron  J.  Surronndingthiscylinderandsup-  70 
ported  on  a  shaft  passing  through  said  cylin- 

der, is  a  coil  of  insulated  wire,  not  shown, 
which  coil  is  fast  upon  said  shaft. 
The  construction  and  arrangement  of  the 

cylinder  and  coil  are  fully  shown  in  Letters  75 
Patent  No.  392,387,  granted  to  me  November 
0,  1888.  The  said  coil  is,  therefore,  free  to 
vibrate  or  oscillate  in  the  annular  field  of 
force  between  the  cylinder  J  and  the  pole 
pieces  H.  The  circuit  connections  are  such  80 
that  when  a  current  enters  the  apparatus  at 
the  binding  post  1,  it  is  conducted  to  said 
movable  coil,  and  from  said  movable  coil  to 
the  binding  post  2.  When  a  current,  as  de- 

scribed, passes  into  said  coil,  the  said  coil  85 
tends  to  turn  on  its  axis  over  an  angle  de- 

pending upon  the  difference  of  potential  be- 
tween the  terminals  of  the  instrument.  When 

a  direct  current  enters  the  coil,  it  turns  in 
one  direction,  and  when  a  reverse  current  en-  90 
ters  it,  it  turns  in  the  other  direction.  Con- 

sequently, by  sending  an  alternating  current 
into  said  coil,  it  may  be  caused  to  vibrate  or 
oscillate  to  and  fro  correspondingly  to  the  al- 

ternations of  the  current.  ge 
Secured  upon  the  coil  shaft  is  an  anchor  K 

which  engages  with  the  pallets  of  an  escape- 
ment wheel  L,  and  this  wheel  in  turn  is  geared 

with  an  ordinary  time  train,  which  actuates 
the  hands  of  the  clock  shown.  The  move-  100 
meut  of  the  hands  of  the  clock  may  be  ad- 

justed relatively  to  any  given  number  of  vi- 
brations of  the  movable  coil;  so  that,  for  ex- 

ample, for  each  vibration  of  the  coil,  the  min- 
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ute-hand  may  be  advanced  over  a  certain  dis- 
tance in  arc  on  the  face  of  the  clock.  It  will 

be  obvious  that  all  that  is  necessary  is  to  send 

impulses  over  the  line  at  predetermined  in- 
5  tervals  to  cause  the  clock  hands  to  move  cor- 

respondingly, and  thus  to  indicate  time  when 
the  electric  impulses  are  controlled  by  a 
chronometric  device. 

In  my  simultaneously-pending  application 
io  before  named,  I  have  illustrated,  symbolically, 

a  means  of  causing  electrical  impulses  to  trav- 
erse the  line  at  certain  intervals.  As  by  the 

movement  of  a  pendulum,  closing  contacts 
with  a  battery;  and  in  said  application,  I  have 

15  broadly  claimed  any  means  of  producing  a 
like  result.  In  my  present  application,  I  de- 

scribe a  specific  means  for  the  same  purpose; 
the  object  being  to  do  away  with  metallic  con- 

tacts and  also  with  a  battery.    The  energy  of 
20  a  battery  is,  of  course,  always  variable,  and  it 

is  necessary  always  to  provide  battery  power 
sufficient  for  the  pupose  needed,  despite  any 
probable  fluctuations.  So  also,  the  presence 
of  contacts  is  objectionable  owing  to  their 

25  difficulty  in  maintenance  and  liability  to  in- 
jury bj'  the  effects  of  the  current  passing 

through  them.  I  therefore  substitute  in  my 
present  invention  for  thebattery and  thepend- 
ulum  or  other  equivalent  means  described 

30  in  my  application  aforesaid,  the  armature  A, 
rotating,  as  described,  between  the  magnet  D 
and  producing  at  the  brushes  F  an  alternat- 

ing current.  This  current,  obviously,  if  con- 
ducted to  the  mechanism  already  described, 

35  would  cause  an  oscillation  of  the  coil  once  for 
every  half  revolution  of  the  armature;  and 
this  oscillation  would  continue  for  as  long  as 
the  armature  kept  up  its  rotation,  but  it  is 
desired  that  the  impulse  which  actuates  the 

40  clock  mechanism  should  pass  thereto  only  at 
certain  predetermined  intervals,  which  inter- 

vals are  to  be  chronometrically  regulated. 
For  this  purpose,  I  provide  the  simple  appa- 

ratus which  is  illustrated  in  the  lower  portion 
45  of  Fig.  1.  On  the  armature  shaft  B  is  ar- 

ranged a  gear  M,  which  engages  with  a  pin- 
ion N  upon  the  shaft  O.  The  shaft  O  carries 

the  notched  wheel  P;  the  notches  of  the  said 
wheel  being  disposed  diametrically  opposite 

50  one  another.     The  arrangement  is  to  be  such 
that  for  every  half  revolution  of  the  arma- 

ture, the  notched  wheel  P  is  to  make  either  a 
half  revolution  or  some  multiple  thereof. 

At  Q  is  shown  a  gear  which  is  driven  by 
55  any  chronometric  device;  as,  for  example, 

said  wheel  Q  may  be  part  of  the  train  of  an  or- 
dinary chronometer  or  clock,  makingone  revo- 

lution for  a  minute,forexample.  This  wheel 
Q  gears  with  a  pinion  It  which  is  on  the  shaft 

60  S;  and  on  the  said  shaft  there  is  carried  a  cam 
wheel  T. 

U  is  a  pivoted  dog  which  rests  upon  the  pe- 
riphery of  the  cam  wheel  T,  and  is  lifted  by 

the  said  cam  wheel  once  during  every  revo- 
65  lution  thereof.  The  beut-over  extremity  of 

the  dog  rests  upon  the  periphery  of  the  notched 
wheel  P,  and  therefore  readily  falls  iuto  one 

of  the  notches  on  said  wheel.  When  this  oc- 
curs, the  wheel  P  is  prevented  from  moving; 

and  thus  the  armature  A  is  also  prevented  70 
from  rotating,  and  consequently  no  current 
passes  to  the  clock.  When,  however,  the  cam 
wheel  R  lifts  the  dog  U,  then  the  wheel  P  is 
free  to  rotate,  and  hence  the  armature  A  is 
free  to  be  driven  by  its  motor,  and  as  a  con-  75 
sequence,  an  alternating  current  passes  to  the 
movable  coil  of  the  clock  mechanism  causing 
the  same  to  vibrate  until  the  dog  U  once  more 
comes  into  engagement  with  a  notch  on  the 
wheel  P.  It  will  readily  be  understood  that  80 
if  the  wheel  Q  rotates  once  in  a  given  time, 
the  dog  U  will  be  lifted  at  regular  intervals, 
and  hence  the  armature  A  will  be  allowed  to 
rotate  at  such  intervals  and  the  alternating 
current  therefrom  will  operate  the  movable  85 
coil  and  clock  mechanism  for  a  definite  period 
of  time,  thereby  advancing  the  hands  and 
causing  said  time  period  to  be  indicated  on the  dial.  ,v 

It  is  distinctly  to  be  understood  that  I  do  90 
not  limit  inyself  to  the  specific  releasing  ap- 

paratus or  to  the  specific  arrangement  of  cur- 
rent-producing apparatus,  or  the  combination 

of  one  with  the  other,  as  here  shown.    Neither 
do  I  limit  myself,  in  anywise,  to  the  specific  95 
proportions  of  gearing  as  indicated  in  the 
drawings.     The  arrangement  of  the  armature 
A  and  of  the  gearing  wheels  M  N  P,  on  the 
one  hand,  and  of  the  wheel  Q  with  the  pinion 
P  and  cam  wheel  T  and  pivoted  dog  IT,  on  the  100 
other,  is  intended  to  be  merely  symbolical, 
and  not  to  represent  a  working  apparatus. 

Such  an  apparatus,  however,  from  the  descrip- 
tion above  given,  can  easily  be  proportioned, 

constructed  and  arranged  by  any  electrical  105 
workman  or  clock-maker  from  his  knowledge 
of  the  art.    It  is  also  to  be  understood  that  I 
may  vary  the  current  producing  apparatus 
greatly  from  that  which  is  shown  here.     Thus 

I  may  employ  (a)  a  dynamo  giving  a  continu-  no 
ous  direct  current,  mechanically  interrupted 

at  predetermined  intervals,  (b)  a  dynamo  giv- 
ing an  interrupted  direct  current,  the  speed 

of  the  dynamo  being  regulated  to  a  given 
number  of  revolutions  per  minute,  (c)  a  dy-  115 
namo  giving  a  continuous  alternating  current 
mechanically  interrupted  at  predetermined 

intervals,  (d)  a  dynamo  giving  an  interrupted' alternating  current,  the  speed  of  the  dynamo 

being  regulated  to  a  given  number  of  revolu-  120 
tions  per  minute,  (e)  a  dynamo  giving  a  con- 

tinuous alternating  current,  so  constructed 
that  the  alternations  occur  at  certain  prede- 

termined intervals. 
Under  the  conditions  noted  in  the  above  125 

clauses  (a)  and  (b),  the  direct  current  moving 
the  distant  coil  in  one  direction  only,  means, 
such  as  a  retracting  spring  acting  upon  said 
coil,  are  to  be  provided  for  moving  said  coil 
in  the  opposite  direction.  130 

I  claim: — 1.  Two  loop  conductors  connected  in  cir- 
cuit and  movable  in  fields  of  force,  and  in 

combination  with  one  of  said  conductors,  a 
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means  of  operating  the  same  and  thereby 
causing  a  series  of  electric  impulses  to  trav- 

erse the  second  conductor  at  predetermined 
intervals,  and  in  combination  with  said  see- 

5  ond  conductor,  an  indicating  device  for  show- 
ing the  movement  thereof. 

2.  Two  loop  conductors  connected  in  cir- 
cuit, and  pivoted  in  fields  of  force,  and  in 

combination  with  one  of  said  conductors  a 
io  means  of  vibrating,  oscillating  or  rotating  the 

same  at  predetermined  intervals  and  thereby 
causing  a  series  of  electric  impulses  to  trav- 

erse the  second  conductor,  and  a  time  indi- 
cating device  controlled  by  the  movement  of 

15  said  second  conductor. 
3.  Two  loop  conductors  connected  in  cir- 

cuit and  pivoted  in  fields  of  force,  and  in 
combination  with  one  of  said  conductors  and 
actuating  the  same  a  motor  and  a  means  of 

20  arresting  the  movement  of  said  motor  at  pre- 
determined intervals,  and  in  combination 

with  the  other  conductor  and  controlled  by 
the  movement  thereof,  a  time  indicating 
mechanism. 

25  4.  Two  loop  conductors  connected  in  cir- 
cuit and  pivoted  in  fields  of  force,  and  in 

combination  with  one  of  said  conductors  and 
actuating  the  same  a  motor  and  a  means  of 
arresting  the  movement  of  said  conductor  at 

30  predetermined  intervals,  and  in  combination 
with  the  other  conductor  and  controlled  by 
the  movement  thereof  a  time  indicating  mech- 
anism. 

5.  The  combination  of  a  dynamo  electric 
35  machine,  a  means  of  actuating  the  same  at 

predetermined  intervals,  a  loop  conductor  vi- 
brating or  oscillating  in  the  field  of  force  and 

in  circuit  with  said  dynamo,  and  a  time  train 
controlled  by  said  loop  conductor. 

40  G.  The  combination  of  a  dynamo  electric 
machine,  a  means  of  actuating  the  same  at 
predetermined  intervals,  a  loop  conductor  vi- 

brating or  oscillating  in  the  field  of  force  and 
in  circuit  with  said  dynamo,  and  a  time  train 

45  controlled  by  the  said  loop  conductor. 
7.  The  combination  of  an  alternating  cur- 

rent dynamo  electric  machine,  a  means  of  act- 
uating or  arresting  the  same  at  predetermined 

intervals,  a  loop  conductor  vibrating  or  os- 
50  dilating  in  the  field  of  force  and  in  circuit 

with  said  dynamo,  and  a  time  train  controlled 
by  said  loop  conductor. 

8.  Transmitting  time  electrically  by  caus- 
ing a  loop  conductor  moving  in  a  field  of  force 

55  to  produce  electric  impulses  of  definite  dura- 

tion and  frequency  in  a  circuit  including  a 
second  coil  located  in  a  field  of  force  at  a  dis- 

tant station  and  thereby,  through  the  move- 
ment of  said  coil,  controlling  at  said  station 

a  tirqe  indicating  mechanism.  60 
9.  Transmitting  time  electrically  by  inter- 

mittently actuating  at  definite  chronometric 
intervals  a  loop  conductor  in  a  field  of  force, 
and  thus  causing  electric  impulses  of  definite 
duration  and  frequency  to  be  produced  in  a  65 
circuit  including  a  second  coil  located  in  a 
field  of  force  at  a  distant  station  and  thereby 
through  the  movement  of  said  coil  controlling 
at  said  station  a  time  indicating  mechanism. 

10.  Transmitting  time  electrically  by  inter-  70 
mittently  at  definite  chronometric  intervals 
arresting  the  movement  of  a  loop  conductor 
moving  in  afield  of  force  and  thus  causing 
electric  impulses  of  definite  duration  and  fre- 

quency to  be  produced  in  a  circuit  including  75 
a  second  coil  located  in  the  field  of  force  at  a 

distant  station  and  thereby,  through  the  move- 
ment of  said  coil,  controlling  at  said  station 

a  time  indicating  mechanism. 
11.  A  coil  rotary  in  a  field  of  force,  a  motor  80 

actuating  said  coil,  a  stop  or  catch  on  the  coir 
axis,  a  dog  or  latch  engaging  with  said  stop, 
a  chronometric  mechanism  controlling  said 
dog,  and  in  circuit  with  said  coil  a  second  coil 
movable  in  a  field  of  force,  and  an  indicating  85 
device  for  showing  the  movement  of  said  sec- 

ond coil ;  the  said  dog  being  controlled  by  said 
chronometric  mechanism  to  engage  with  said 
stop  and  so  to  arrest  the  movement  of  said 
coil  at  definite  time  intervals,  thereby  inter-  90 
rnpting  the  generation  of  the  current  in  a  cir- 

cuit and  producing  a  seiies  of  electric  im- 
pulses which  actuate  said  second  coil  and 

cause  said  intervals  to  be  shown  by  said  in- 
dicating device.  95 

12.  The  combination  of  a  dynamo,  a  motor 
driving  the  same,  a  notched  wheel  or  disk  on 
the  armature  shaft  of  the  dynamo,  a  dog  en- 

gaging with  said  notched  disk,  a  chronomet- 
ric mechanism  controlling  said  dog  to  cause  10a 

said  engagement  at  definite  time  intervals, 
and  in  circuit  with  said  dynamo  a  coil  rotary, 
vibrating  or  oscillating  in  a  field  of  force,  and 
a  time  train  controlled  by  the  movement  of 
said  coil. 

EDWARD  WESTON. 

AVitnesses: 
R.  C.  Fessenden, 
A.  F.  Conery,  Jr. 
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EDMOND  RUTIN,  OF  BROORLYN,  NEW  YORR. 

CLOCK-ATTACHING   DEVICE  FOR  CYCLES. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  490,750,  dated  January  31,  1893. 

Application  filed  March  3,  1892.    Serial  No.  423,577.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edmond  Ruhn,  a  citi- 

zen of  the  United  States  of  America,  and  a 
resident  of  Brooklyn,  in  the  county  of  Rings, 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Cycles,  of 
which  the  following  is  a  full,  clear,  and  exact 
specification. 

The  object  of  my  invention  is  to  provide 
io  cycles,  bicycles,  tricycles  and  other  veloci- 

pedes with  a  clock  or  time  piece;  and  another 
object  is  to  secure  this  clock  or  time  piece  to 
the  central  portion  of  the  handle,  directly 
over  the  steering  bar,  or  to  some  other  suit- 

15  able  part  of  the  bicycle,  &c.,so  that  the  clock 
may  not  be  affected  by  the  vibration  or  jar- 

ring movement  of  the  machine  while  in  use. 
My  invention  consists  in  the  use  or  combi- 

nation of  an  ordinary  clock  of  any  suitable 
20  style  or  shape,  with  the  necessary  attach- 

ments, to  a  cycle  or  velocipede. 
It  also  consists  in  securing  this  clock  to  one 

end  of  an  elliptical,  flat  or  other  spring,which 
is  preferably  fastened  at  the  other  extremity 

25  to  a  clamping  plate  provided  with  a  V  shaped 
groove  or  recess,  against  which  is  placed  a 
corresponding  V  shaped  cap  held  thereto  by 
screws  or  bolts. 

Referring  to  the  drawings: — Figure  I.  is  a 
30  side  view  of  a  bicycle  showing  the  attachment 

of  a  clock  or  time  piece  thereto.  Fig.  II  is  an 
enlarged  detached  front  view  of  the  clock, 

showing  it  attached  to  the  handle  i'od  of  a 
cycle.     Fig.  Ill  is  a  side  view  of  Fig.  Hon  line 

35  x,  x,  showing  the  attachment  in  section. 
Similar  letters  refer  to  similar  parts  through- 

out the  several  views. 

Letter  A,  represents  a  safety  bicj'cle. 
B,  represents  the  steering  bar,  and  C,  the 

40  handle  rod. 
D,  represents  a  clock,  which  is  here  prefer- 

ably made  circular,  but  any  other  shape  may 
be  used.  This  clock  is  of  ordinary  construc- 

tion; and  is  secured  to  the  vibrating  spring  E, 
45  by  screws  e,  e,  or  by  any  other  suitable  means. 

This  spring  is  preferably  made  flat  and  bent 
as  shown  in  Fig.  3,  and  is  secured  to  the  ad- 

justable metallic  clamping  plate  or  block  F, 
by  bolts  /.     One  end  g,  of  this  adjustable 

50  clamping  plate  or  block  is  provided  with  a  V 

shaped  recess  or  slot  G,  and  the  said  plate  at 
this  position  is  placed  over  the  handle  C,  of 
the  bicycle.  (See  Fig.  3.)  This  adjustable 
clamping  plate  or  block  is  secured  to  the  han- 

dle rod  C,  by  means  of  the  cap  II,  which  is  55 
held  thereto  on  the  under  side  as  shown  by 
bolts  or  screws  h.  This  clamping  cap  is  also 
provided  with  a  V  shaped  groove  J.  The  ob- 

ject of  these  V  shaped  grooves  or  recesses  G, 
and  J,  is  to  enable  the  clamping  plate  to  fit  60 
any  size  handle  rod  or  other  part  of  the  cycle. 
The  advantage  of  this  construction  is  that  a 
cycle,  bicycle,  tricycle  or  other  velocipede, 
and  especially  a  safety  bicycle,  can  be  readily 
provided  with  a  clock  or  time  piece  which  can  65 
be  easily  seen  by  the  rider,  thereby  relieving 
him  of  the  necessity  of  removing  his  hand 
from  the  steering  handle  of  the  machine  to 
draw  his  watch  from  his  pocket.  This  act 
ma}T  cause  an  accident  to  the  rider  by  losing  70 
his  balance  and  falling  from  his  machine. 

The  object  of  attaching  the  clock  or  time 
piece  to  the  spring  instead  of  direct  to  the 
handle  rod  is  that  it  is  not  affected  by  the  jar- 

ring motion  of  the  machine  while  running.  75 
The  said  clock  can  by  means  of  the  adjustable 
V  shaped  clamping  plate  and  curve  of  the 
spring  be  held  in  any  desired  inclined  posi- 

tion so  that  the  plain  or  illuminated  dial  may 
be  conveniently  seen  by  the  rider.  80 

What  I  claim  is: — 
The  combination  with  the  handle  rod  C,  of 

the  two-part  clamp  detachably  secured  there- 
to, the  flat  spring  arm  E  having  a  portion 

lying  flat  on  and  held  to  the  upper  part  of  the  85 
said  clamp  and  curved  as  shown  and  its  other 
end  curved  and  extended  at  right  angles  to 
the  length  of  the  arm  to  conform  to  the  curva- 

ture of  a  clock  and  to  partially  embrace  the 
same,  and  the  clock  under  which  the  spring  90 
arm  passes  and  to  which  it  is  secured,  sub- 

stantially as  shown  aird  described. 
In  testimony  that  I  claim  the  foregoing  I 

have  hereunto  set  my  hand  this  29th  day  of 
February,  1892. 

EDMOND  RUHN. 

Witnesses: 
Franklin  Barritt, 
James  II.  Lancaster. 







(No  Model.) 

No.  491,328, 

E.  B.  WINGER. 
ALARM  CLOCK. 

Patented  Feb.  7,  1893. 

-5? 
i. 

*9 

.2,. 

Z&3.3 

-J&9?- 

<£<?&. — . 

THE   NORRIS   PETERS  CO.   PHOTO-UTHO  .  WASHINGTON.  I 



United  States  Patent  Office. 

ELAM  B.  WINGER,  OF  CHICAGO,  ILLINOIS. 

ALARM-CLOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  491,328,  dated  February  7,  1893. 

Application  filed  June  3, 1892.    Serial  No.  435,350.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  thatI,ELAM  B.  Winger,  a  citi- 

zen of  the  United  States  of  America,  residing 
at  Chicago,  in  the  county  of  Cook  and  State 

5  of  Illinois,  have  inveuted  certain  new  and  use- 
ful Improvements  in  Alarm-Bells,  of  which 

the  following  is  a  specification. 
My  invention  relates  to  certain  improve- 

ments in  an  alarm  bell,  designed  for  use  upon 
io  an  office-desk,  in  a  kitchen  or  in  other  similar 

places,  where  it  is  desirable  to  have  an  alarm, 
which  can  be  set  to  sound  at  the  end  of  a  short 
interval.  The  purpose  of  the  invention  is  to 
provide  the  simplest,  cheapest  and  most  com- 

15  pact  device  which  will  answer  this  purpose 
and  be  reliable  in  its  operation. 
My  preferred  construction  is  illustrated  in 

the  accompanying  drawings,  by  means  of  four 
figures;  of  which, 

20  Figure  1  is  a  plan  view  of  my  device  in  its 
preferred  form;  Fig.  2  is  a  plan  of  the  base 
and  operating  mechanism  disclosed  by  the 
removal  of  the  bell;  Fig.  3  is  a  side  elevation; 
and  Fig.  4  is  an  under  view  of  the  bell. 

25  In  general  appearance  it  will  be  seen  to  re- 
semble the  ordinary  call  bell.  The  bell,  how- 

ever, is  mounted  upon  a  rotatable  arbor  car- 
rying a  main  spring  and  geared  to  a  suitable 

escapement,  whereby  the  rotation  of  the  arbor 
30  under  the  torsion  of  the  spring  is  regulated. 

The  base  is  lettered  A,  and  bears  about  its 
beveled  margin  sixty  spaces  marked  off  by 
suitable  characters  and  properly  numbered. 
Upon  this  base  is  mounted  the  driving  rneeh- 

35  anism  B,  adapted  to  rotate  the  spindle  C,  and 
also  to  be  wound  up  thereby.  The  bell  D,  is 
carried  by  this  spindle  and  has  a  mark  d, 
(shown  as  an  arrow)  upon  its  periphery.  The 
spring  is  partially  wound  up,  the  bell  secured 

40  to  the  central  arbor  and  a  stop  df,  provided 
thereon,  adapted  to  engage  with  a  lug  a,  upon 
the  base  to  prevent  the  bell  from  being  ro- 

tated back  of  the  sixty  or  zero  mark.  When 
the  bell  is  turned  in  the  direction  in  which 

45  the  numbers  increase,  it  will,  when  released, 
return  to  its  first  position,  and  the  movement 

is  so  timed  that  it  will  take  it  five  minutes  to 
return  from  the  figure  5,  ten  from  the  figure 
10,  and  so  on.  A  hammer  E,  carried  by  a  le- 

ver e,  pivoted  at  a',  to  the  base,  is  thrown  to-  50 
ward  the  bell  by  means  of  a  coiled  springe'. 
A  stop  a2,  prevents  it  from  resting  upon  the 
bell,  but  is  so  located  as  to  allow  it  to  strike 
the  latter  by  means  of  the  elasticity  of  the  arm 
which  carries  the  hammer.  The  opposite  arm  55 
of  the  lever  is  located  where  it  will  engage 

with  a  lug  cZ2,  upon  the  bell  just  before  the 
arrow  upon  the  latter  reaches  the  zero  point, 
be  crowded  outward  by  said  lug  and  released 
when  said  point  is  reached.  This  lug  is  hinged  60 
to  the  bell  so  that  in  winding  up  the  latter,  it 
may  yield  to  pass  over  the  end  of  the  lever,  but 
upon  the  return  will  bear  forcibly  against  it. 

It  is  obvious  that  various  modifications  of 
the  different  parts  of  the  above  invention  are  65 
possible,  and  I  hence  do  not  wish  to  confine 
myself  to  the  exact  construction  of  any  por- 

tion thereof. 

I  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent- —  70 

1.  In  an  alarm  bell,  the  combination  with  a 
suitable  frame,  bell  and  time  mechanism,  of 
a  pointer  connected  with  the  winding  arbor 
and  rotated  by  the  movement  of  the  latter, 
astop  to  prevent  the  pointer  from  passing  the  75 
zero  point  of  the  dial,  and  a  striking  device 
actuated  by  the  return  of  the  pointer  to  the 
zero  mark;  substantially  as  described. 

2.  In  an  alarm  bell,  the  combination  with  a 
suitable  base,  of  a  bell  rotatably  mounted  80 
thereon  and  provided  with  a  time  mechanism 
which  is  wound  up  by  the  turning  of  the  bell 
in  one  direction,  and  which  in  unwinding  ro- 

tates the  bell  in  the  opposite  direction,  a  mark 
upon  the  bell,  a  stop  to  j)  re  vent  said  markfrom  85 
passing  the  zero  point,  and  a  striking  device 
actuated  by  the  return  of  the  bell  to  said  zero 
point;  substantiallv  as  described. 

ELAM  B.  WINGER, 
Witnesses: 

II.  BlTNER, 

Chas.  O.  Shervey. 
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To  all  ivhorrv  it  may  concern: 
Be  it  known  that  I,  John  PI.  Dyson,  a  citi- 

zen of  the  United  States  of  America,  residing 
at  Belleville,  in  the  count}'  of  Dane  and  State 

5  of  Wisconsin,  have  invented  certain  new  and 
useful  Improvements  in  Electric  Motors  for 
Pendulum  Clocks,  of  which  the  following  is 
a  specification. 
My  invention  relates  to  electric  clock  mo- 

10  tors  and  is  an  improvement  upon  the  form  of 
device  shown  in  Letters  Patent  of  the  LTuited 
States  No.  439,838,  of  November  4,  1890, 
granted  to  me.  My  object  in  the  present  in- 

vention is  to  generally  simplify  the  construc- 
tion dispensing  with  a  number  of  the  parts 

shown  in  said  patent,  and  to  render  the  op- 
eration of  the  device  positive  and  certain. 

In  the  accompanying  drawings,  Figure  1,  is 
a  front  view  of  my  improvements.  Fig.  2,  is 
a  sectional  view  on  line  x — x  of  Fig.  1.  Fig. 
3,  is  a  detail  view  of  a  modified  form  of  the 
electrical  connection.  Fig.  4  a  view  of  a  de- 
tail. 

The  pendulum  D,  the  perforated  stud-bolt 
25  B,  the  magnets  F,  F',  the  armatures  e  e',  car- 

ried on  the  arms  d  d',  which  are  pivoted  at  c 
in  line  with  the  axis  of  the  pendulum,  are  all 
of  substantially  the  same  form  as  those  in  the 
patent  referred  to. 

In  the  present  case,  I  utilize  the  depending 

arms  g  g'  for  the  purpose  of  making  and  break- 
ing the  circuit,  said  arms  being  electrically 

connected  with  the  wires  o  0'  which  connect 
respectively  to  one  of  the  terminals  of  the 
magnets  F  F'.  The  arms  d  d',  are  insulated 
from  the  parts  b  ¥  of  the  arms,  which  parts 
are  pivoted  at  c,  as  before  described.  The 
other  terminals  of  the  magnets  connect  with 

a  wire  3,  leading  to  a  binding  post  g3,  and 
40  from  this  binding  post  electrical  connection 

is  made  to  the  magnet  of  the  registering  mech- 
anism, the  return  wire  k,  connecting  with  the 

binding  post  5,  from  which  the  circuit  is  con- 
tinued by  the  wire  0,  which  may  be  insulated 

45  and  connected  electrically  to  the  collar  M,  se- 
cured to  the  pendulum  intermediate  of  the 

lower  ends  of  the  arms  g  g'  by  a  set  screw  L, 
passing  through  a  boss  on  an  interior  ring  z 
on  the  pendulum  D,  suitable  insulating  ma- 

50  terial  v,  being  interposed  between  the  ring 
and  the  collar.  The  collar  carries  platinum 

contact  strips  v'  v2,  arranged  to  contact  with 

similar  strips  on  the  depending  arms  g  g'  of 
the  pivoted  armatures. 
The  magnets  F  F'  and  the  binding  posts  55 

are  carried  bj*  a  plate  C  from  which  the  rods 
q3  depend,  and  pass  through  openings  in  the 
arms  d  d'  of  the  armatures,  the  lower  ends 
being  threaded  and  provided  with  set  nuts  q' 
and  jam  nuts  qz,  the  movement  of  the  arms  60 
with  the  armatures  and  depending  aruisgr  g' 
being  thus  limited  to  regulate  the  duration 
of  the  contact  between  said  depending  arms 
and  the  collar  M.     In  the  position  shown  the 
collar  is  in  contact  with  the  right  hand  de-  65 
pending  arm,  and  the  circuit  is  thus  closed 
through  said  arm,  the  wire  0,  the  left  hand 

magnet  F,  the  binding  postgf3,  the  registering 
mechanism,   the  binding  post  5,  the  wire  6, 
and  the  collar.     The  said  magnet  is  thus  en-  70 
ergized,  and  the  armature  e  is  held  up.    As 
the  pendulum  swings  in  the  direction  of  the 
arrow,  the  armature  e',  and  the  depending 
arm  g'  follow  said  movement,  until  the  arm 
d'  comes  in  contact  with  the  stop  nut  q'.    The  75 
arm  g'  will  thus  be  arrested  and  the  circuit 
broken  between  it  and  the  collar  M,  thus  cut- 

ting out  the  magnet  F,  and  releasing  its  ar- 
'■  mature,  which  immediately  falls  and  carries 
the  arm  g  into  contact  with  the  ring  M,  which  80 
advances  to  meet  it,  and  this  action  reverses 
the  movement  of  the  pendulum  by  reason  of 
the  weight  of  the  armature  and  arm  g,  and  in 
addition  to  this  electrical  contact  is  estab- 

lished between  the  said  arm  and  the  collar  M,  85 

thus  cutting  An  the  right  hand  magnet  F', 
through  its  wire  o'  and  the  connections  be- 

fore described.     The  armature  e'  is  immedi- 
ately drawn  up,  retracting  the  arm  g'  to  its 

outward  limit,  and  the  contact  between  the  90 
arm  g  and  the  collar  M  remains  to  keep  the 
magnet  F'  in  circuit  until  the  armature  e  is 
arrested  by  its  stop  nut  q  when  the  contact  is 

broken,  cutting  out  the  magnet  F'  and  allow- 
ing the  armature  e'  to  fall,  and  throw  the  de-  95 

pending  arm  g'  in  contact  with  the  collar  M, 
thus  reversing  again  the  movement  of  the 
pendulum  and  cutting  in  the  left  hand  mag- 

net F  with  the  result  before  described. 

In  Fig.  3, 1  show  a  modified  form  of  connec-  100 
Uon  between  the  binding  post  5  on  the  sup- 

porting plate  C,  and  the  collar  M  of  the  pend- 
ulum, by  which  the  use  of  the  wire  6  is  avoid- 

ed, which  as  shown,  is  subjected  to  constant 
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bending  dining  the  oscillation  of  the  pendu- 
lum. This  connection  in  the  modified  form, 

consists  of  the  rigid  arm  II  connected  me- 
chanically with  the  plate  C  and  electrically 

5  with  the  binding  post  5.  It  has  at  its  lower 

end  a  mercury  cup  ̂',  tbis  being  located  near 
the  pivotal  point  of  the  pendulum.  A  rod  R' 
has  its  upper  bent  end  immersed  in  the  mer- 

cury, and  its  lower  end  connected  with  the 
ro  collar  M,  from  which  it  will  be  seen  that  the 

oscillation  of  the  pendulum  will  not  affect  the 
electrical  connection,  as  the  upper  end  of  the 

rod  R'  is  at  the  pivotal  point  of  the  pendu- 
lum.   A  similar  form  of  mercury  cup  conuec- 

15  tion  may  be  used  between  the  wires  o  o'  and 
the  depending  arms  g  g'.  Instead  of  employ- 

ing depending  arms  g  g'  as  a  part  of  the  elec- 
trical connection,  the  wires  o  o'  maybe  con- 
tinued downward  and  connected  to  the  plati- 

20  num  points  suitably  insulated  and  carried  on 
the  said  arms.     The  collar  M  indicates  any 
form  of  contact. 

I  claim  as  my  invention: 
1.  In  combination  the  pivoted  pendulum, 

25  the  magnets,  F  F'  the  pivoted;  armatures  of 
said  magnets,  the  depending  arms  g  g'  con- 

nected with  the  said  armatures  and  arranged 
to  make  and  break  the  circuits  substantially 
as  described. 

30  2.  In  combination;  the  pivoted  pendulum, 

the  magnet,  F  F' the  pivoted 'armatures  of 
said  magnets,  the  arms  g  g'  carried  thereby, 
the  interposed  contact  collar  M  on  the  pend- 

ulum, the  electrical  circuits,  including  the 
magnets,  the  contact  points  on  the  depend-  35 
ing  arms,  and  the  interposed  collar,  the  said 

arms  being  arranged  to   make  and  break    " 
contact  with  said  collar,  substantially  as  de- 
scribed. 

3.  In  combination  the  pivoted  pendulum,  40 
the  magnets,  the  armatures  thereof,  the  de- 

pending arms  carried  by  said  armatures,  the 
collar  M  on  the  pendulum  and  in  the  electri- 

cal circuit,  said  collar  being  adapted  to  con- 
tact with  the  contact  points  of  the  depending  45 

arms  and  the  means  for  limiting  the  falling 
movements  of  said  arm3  substantially  as  de- 

scribed". 

4.  In  combination,  the  pivoted  pendnluin3 
the  magnets,  the  armatures  carry  ing  the  arms,  50 

g  g',  the  contact  collar  M,  interposed  between 
the  arms  g  g',  the  electrical  connection,  includ- 

ing the  depending  arm  H,  having  the  mercury 
cup  K  at  or  near  the  pivot  of  the  pendulum,  and 
the  rod  R' connected  with  the  collar,  and  hav-  55 
ing  its  upper  end  immersed  in  the  said  mercury 
cup,  and  the  means  for  limiting  the  move- 

ment of  the  arms  g  g',  substantially  as  de- scribed. 

In  testimony  whereof  I  affix  my  signature  in  60 
presence  of  two  witnesses. 

JOHN  II.  DYSON. 

Witnesses: 
Myron  Ross, 

Samuel  Talmage. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  W.  Heene,  a 

citizen  of  the  United  States,  residing  at  Cleve- 
land, county  of  Cuyahoga,  and  State  of  Ohio, 5  have  invented  certain  new  and  useful  Im- 

provements in  Workmen's  Tinie-Keeorders, 
of  which  the  following-  is  a  specification. This  invention  relates  to  a  device  for  self- 
recording  the  time  of  entry  and  departure  of 

io  workmen  or  employes  in  factories,  &c,  and 
consists  of  additional  improvements  on  my 
patents  Nos.  451,398  and  46 ! ,  I 
The  invention  consists  of  a  mechanism 

constructed  ami  arranged  for  printing  and feeding  a  time  chart  in  combination  with  a 
recording  mechanism,  said  printing  and  feed- 

ing being  performed  by  and  in  unison  with 
a  time  clock,  substantially  as  hereinafter  de- 

scribed and  pointed  out  in  the  claim. 
(  In  the  accompanying  drawings— Figure  1. 
Sheet  1,  is  a  cross  sectional  view  of  the  ma- 

chine showing  portions  of  the  recording 
mechanism,  and  particularly  the  chart  print- 

ing and  conveying  mechanism.  Fig.  2,  Sheet 
2,  is  a  longitudinal  section  of  the  same, 
showing  the  surface  of  the  chart  printing 
cylinder  in  i(s  relation  with  the  recording mechanism. 

A  A  represent  the  recording  mechanism 
contained  in  the  aforesaid  patents  and  are 
introduced  here  to  show  the  co-operation  of 
the  same  with  my  new  mechanism,  described as  follows: 

13  is  a  cylinder  or  roller  journaled  in  the 
framework  of  the  main  supporting  frame, 
and  is  located  directly  under  the  punche 
Its  journals  are  removably  set  in  its  b< 
ings,  the  journal  at.one  end  is  set  in  a  bear- 

ing against  a  spring  yielding  , center  noint. 
40  1  he  bearing  at  the  other  and  operating  end 

having  a  clutch  for  accurately  adjusting  the 
position  of  printing  cylinder  with  the  clock- 

work shaft  B'!,  consisting  of  a  disk  B;i,  having a  center  pin  b,  and  a  guide  pin  b~.  On  the 
45  end  of  the  cylinder  shaft  is  a  head  6\  having 

a  center  hole  to  receive  the  center  pin  6,  and 
a  slot  at  one  side  to  receive  the  guide  pin  b2, 
this  enables  the  printing  cylinder  to  bequickly 
and  accurately  placed  in  proper  position  rela- 

50  five  to  the  clockwork. 

'5 

20 

*5  2, 

3° 

35 

I  pon  the  cylinder  B  is  provided  a  chart 
printing  plate  C,  from  which  the  time  chart 
is  printed  upon  blank  paper  as  it  is  fed  or 
conveyed  over  said  cylinder  a  little  in  ad- 

vance of  the  recording  punches,  the  purpose  55 
of  which  is  to  insure  accuracy  between  the 
printing  and  the  recording  on  the  chart. 
O  is  an  impression  roller  fixed  in  spring 

bearings  d  d,  which  presses  the  paper  upon- 
the  printing  surface  of  the  cylinder  a  little  in  60 
advance  of  the  punches. 

E  is  an  inking  roller  supported  in  suitable 
bearings,  for  inking  the  printing  surface  of 
the  c . 

a  roll  of  blank  paper  supported  in  65 
suitable  bearings// at  one  side  of  the  print- 

ing cylinder,  from  which  paper  is  drawn  and 
conveyed  to  and  over  the  said  cylinder  by 
means  as  follows:  The  ends  of  the  cylinder 
B  are  provided  with  notched  rims  G  G,  and  70 
over  said  rims  are  provided  toothed  wheels 
II  II,  loosely  set  to  turn  on  journals  at  the 
ends  of  a  frame  I,  between  the  side  bars  of 
wlii'  munches  have  their  movements, 
the  ends  of  said  frame  I  being  supported  in  75 
the  main  >rk  and  holding  the  said    ■ 

sis  II II,  directly  of  the  center  of  the  cyl- 
1  e  rotations  of  which,  aided  by  the  said 

lied  wheels,  accurately  convey  the  paper, 
just  printed  under  the  punches.  80 

J  is  a  shelf  over  which  the  paper  is  carried 
and  directed  in  a  straight  line  to  the  printing 
surface  of  the  cylinder. 

Iv  is  a  rod  or  bar  supported  just  over  the 
i'  which  die  paper  passes  85 

after  the  record  has  been,  made,  the  end  hang- 
ing loosely.  In  the  upper  surface  of  the  said 

rod  or  bar  is  made  a  longitudinal  groove  in 
connection  with  which  a  rotary  cutter  or  knife 
may  be  used  for  severing  the  paper  having  90 
the  printed  record,  at  the  close  of  a  day  or  at 
such  times  as  desired. 

LL  are  levers  fulcrumed  on  the  same  sup- 
ports as  the  punch  actuating  levers  are,  and 

are  joined  by  bars  M  M,  which  iie  along  side  95 
of  the  said  punch  actuating  levers,  and  are 
provided  with  pawls  like  said  levers. 
N  N,  are  punch  pins  just  like  the  punches, 

ul  have  blunt  ends  and  aro  designed  f 
striking  a  gong  O,  the  pi  if  which  is  to   ;oo 
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provide  for  sounding  the  gong  as  a  signal,  at 
each  and  every  pull  of  the  punch  actuating 
levers. 

Having  described  my  invention — I  claim. 
In  a  workman's  time  recorder  a  chart  print- 

ing cylinder  B  rotated  in  unison  with  and  by 
a  clock,  feed  wheels  II II  journaled  over  and 
adapted  to  convey  paper  over  said  cylinder; 

a  spring  bearing  impression  roller  D, an  ink- 
ing roller  E  in  combination  with  punch  mech- 

anism substantially  as  described  aud  for  the 

purpose  set  forth. GEORGE  W.  IIEENE. 
Witnesses: 

Geo.  W.  Tibbitts, 
Jas.  B.  Paskins. 
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SELF-WINDING  ELECTRIC  CLOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  491,945,  dated  February  14, 1893. Application  filed  February  17, 1892.    Serial  No.  421,891.    (No  model.! 

To  all  ivhom,  it  may  concern: 
Be  it  known  that  I,  EailL  Klahx,  a  citizen 

oi  the  United  States,  and  a  resident  of  West 
Iloboken,  m  tho  county  of  Hudson  and  State 

S  of  New  Jersey,  have  invented  certain  newnnd 
useful  Improvements  in  Self- Winding  Clocks 
of  which  the  following  in  a  specification. 

My  invention  relates  to  an  improved  self- 
winding clock,  the  object  of   the  invention 

so  being  to  provide  a  novel  form  of  winding-ap- 
paratus which  shall   be  operated  upon  the 

■mve  of  an  el  circuit  and  a  further 
ud  efficient  con- 

necting device  between'' the  clock  train  and 15  power  roller,  whereby  all  side  pressure  is avoided. 

With  these-  objects  in  view  the  invention 
consists  in  the  detailed  construction  of  the 
various  parts  and  their  novel  combination  or 

20  arrangement  ail  of  which  will  be  fullv  de- 
scribed hereinafter  and  pointed  out  in  the claims. 

In  thedrawings  forminga  partof  this  speci- 
fication, Figure  1  is  a  front  view  of  the  clock 

25  mechanism.     Fig.  2  is  a  side  view  of  the  same 
Figs.  3  and  i  are  derail  views  of  the  pawls 

'  and  ratchets  employed  in   the   mechanism. Fig.  5  is  a  detail  view  of  the  connection  be- 
tween tho  power  shaft  and  clock  train.     Fig. 

30  G  is  a  face  view  of  the  winding  mechanism 
and  Fig.  7  is  a  top-plan  view  of  tho  motor  or shaft. 

In  carrying  out  my  invention  I  employ  the 
front  and  rear  plates  A  and  B  respectively 35  between  which  is  fitted  tho  clock  mechan- 

ism. This  mechanism  is  divided  preferably 
into  the  power  mechanism  in  the  back  and 
the  usual  clock  train  in  tho  front  said  parts 
being  connected  by  a  novel  construction  here- 
to inafter  explained.  An  arbor  a  is  journaled 
between  tho  rear  plate  B  and  a  bridge  piece 
C  secured  to  rear  plate,  said  arbor  projecting 
through  the  bridge  piece  as  clearly  shown. 
A  winding  roller  b  is  loosely  mounted  upon 

45  the  arbor  a  adjacent  to  tho  roar  plate,  and  be- 
tween the  said  roller  and  bridge  piece  is  rig- 

idly mounted  a  sleeve/,  carrying  the  ratchet 

wheels  d  and  e.  A.  crescent'  shaped  pawl  <j (Fig.  3)  is  pivoted  to  the  front  face  of  tho  ! 

5r; 

55 

winding  roll  by  a  pivot  rf and  is  formed  with 
a  nose  on  one  end,  while  tho  other  ond  is pointed  in  such  a  manner  that  the  teeth  of  the 
ratchet  wheel  can  be  engaged  by  either  end 
ot  the  pawl;  the  second  ratchet  wheel  e  is  en- 

gaged by  the  pawl  /(swinging  on  the  pin  h'  se- cured to  the  rear  plate.    A  coiled  spring  /(Fi« 
5)  is  fastened  at  its  inner  end  to  tho  front  of 
the  arbor  a,  projecting  through  the  bridge piocewhde  its  outer,  forward, end  isconnected 
0  one  end  01  a  lever  k  which  is  keyed  on  60 the  arbor/,  journaled  in  the  front  plate  \  and 

a  bridge  pieco  m,  secured  to  the  front  plate 
I  he  arbor  /  has  the  gear  wheel  /*  and  pinion 0  rigidly  mounted  thereon,  said  wheel  and 
pinion  forming  parts  of  tho  clock  train,  and  6s it  will  bo  observed  that  by  connecting  the power  mechanism  at,  the  back,  with  the  train 
mechanism  at  tho  front,  by  meansof  the  coded 
spring  k  instead  of  having  a  straight  shaft 
al!  side  pressure  is  relieved,  and  the  move-  70 
incuts  of  tho  power  and  clock  trains  greatly  ' facilitated.    The  gear  wheel  n  ineshes  with  a 
pinion  /;  mounted  on  tho  arbor  p'  of  the  es- 

capement wheel  p*,  which  latter  drives  tho 
pendulum  in  the  usual  manner,  by  the  com-  75 
raon  verge  or  fork  as  clearly  shown  in  Figs. 
1  and  2.     Tho  pinion  o,  meshes  with  tho  cen- 

ter wheel  I),  by  means  of  which,  motion  is 
transmitted  to  tho  hand  work  in  theordinary manner  as  indicated  by  Figs.  1  and  2.     The  80 
movement  thus  constructed  will  run  down  in 
a  comparatively  short  time,  say  two  hours, 
and   T  therefore  construct  a  special  w    . 
mechanism  by  which  tho  movement      :'    be automatically  wound  up  as  soon  as  tho  tlri • 
ing  weight  reaches  its  lowest  point.     This 
mechanism  is  shown  in  detail  in  Figs.  0  and 
7  and   consists  of  a.  cord   1    which   carries 
the  driving  weight  2,  at  one  end,  while  its 
other  end  is  wound  upon  a  roller,  8  mounted  oc 
upon  a  shaft   10,  journaled  in  tho  lower  por- 

tion of  tho  clock  case.     The  cord   1   passes 
over  the  winding  roller  b  and  drives  the  same, 
said  cord  being  also  passed  over  idler  rollers 
3  and  4  to  prevent  contact  with  the  movements  95 and  to  throw  the  weight  to  one  side  of  the 
case.     A  second  weight  (>,  which  acts  as  a 
counterbalance  is  attached  to  one  end  of  a 
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cord  i),  while  the  other  end  of  said  cord  is 
wound  upon  a  roller  9,  which  is  also  mounted 
upon  the  shaft  10.  This  shaft  carries  also  a 
fly-wheel  13,  and  an  insulator  disk  11,  having 

5  a  single  piece  of  soft  iron  12,  arranged  in  its 
periphery. 
Around  the  disk  12,  is  arranged  a  series 

of  electric  magnets  14  which  are  fastened  in 
the  case  in-  any  suitable  manner,  and  consti- 

io  tute,  with  the  disk  an  electric  motor,  said 
magnets  being  connected  with  each  other  in 
the  usual  way,  and  with  a  battery  by  means 
hereinafter  explained.  A  metal  lever  15  is 
f  ulcrumed  upon  the  pin  17,  and  is  provided 

15  with  a  central  upright  metal  arm  1G  which  is 
adapted  to  contact  with  the  points  18  and  19, 
the  latter  point  being  connected  with  the  bat- 

tery 19a  by  means  of  a  wire  19b.  Each  mag- 
net is  provided  with  the  usual  central  core 

20  20.  The  fulcrum  17  is  electrically  connected 
with  the  motor  in  any  suitable  manner  by  the 
wire  17a  so  that  when  the  lever  15  swings  to 
bring  the  arm  10  in  contact  with  the  point  19 
the  circuit  will  be  closed,  revolving  the  disk 

25  11  and  shaft  12°and  winding  the  cord  1  upon the  roller  8  while  the  cord  5  is  unwound  from 

the  roller  9.  By  this  mearrs  the  power  is  trans- 
mitted to  the  winding  roller  b  and  the  mech- 
anism automatically  wound  up. 

30  In  operation  as  the  weight  2  descends  by 
gravity  the  roller  fr  will  be  turned  as  indi- 

cated by  the  arrow  in  Fig.  6  and  at  the  same 
time  the  ratchet  wTieeif  d  and  e  in  conse- 

quence of  the  engagement  of  the  pawl  g  with 
35  the  wheel  d.  The  spring  i  being  secured  to 

the  end  of  arbor  will  be  wound  up  as  the  ar- 
bor revolves,  and  the  tension  of  the  spring 

will  cause  the  lever  fe  to  which  it  is  fastened 

to  revolve'..    This  •  revolution  of  the  lever  7c 
40  operates  the  arbor  I  and  the  pinions  0,  and  p 

are  accordingly  revolved,  which  latter  oper- 
ates the  pendulum,  while  the  former  operates 

the  hand  work.  In  this  way  the  clock  will 
run  until  the  driving  weight  reaches  the  end 

45  of  the  lever  15.  Thjs  weight  i hen  operates  to 
reverse  the  position  of  said  lever  and  by 

'bringing  the  arm  1(5,  in  contact  with  the  point 
19,  the  electric  circuit  is  closed,  and  the  mo- 

tor operated,  winding  up  the  weight  2,  to  its: 
50  position  and  allowing  the  weight  6  to  descend. 

The  power  of  the  spring  i  is  not  entirely  ex- 
hausted so  that  the  escapement  is  operated, 

during  the  operation  of  winding  so  that  there 
is  no  stop  or  loss  on  account  of  the  operation 

55  of  winding.  Immediately'  after  the  driving weight  is  wound  up  entirely  the  spring  re- 
ceives its  lost  tension  again  aud  is  kept  in 

this  tension  until  the  weight  2  is  wound  u\) 
agaiu.  . 

60  In  order  to  render  the  winding  up  action 
noiseless  and  with  the  employment  of  the 
least  power,  I  have  constructed  the  pawl  and 
ratchet  wheel  mechanism  illustrated  in  Fig.  3. 
Wliilo  the  driving  weight  2  is  wound  tip  tho 

65  disk  b  with  the  pawl  g  turns  from  the  left  to 

the  right  hand  side  and  as  the  end  of  the 
pawl  with  the  nose  is  heavier  than  the  pointed 
end  of  the  same,  the  heavier  end  will  drop 
from  the  teeth  of  the  ratchet  wheel,  and  the 
pointed  end  of  the  pawl  engages  at  once  the  70 
teeth  of  the  said  ratchet  wheel  so  that  the 
ratchet  wheel  is  always  kept  in  contact  with 
the  said  pawl.  At  the  moment  the  weight  2 
is  wound  up  the  inner  end  of  the  spring  i  on 
the  arbor  a  is  kept  in  its  position  by  the  pawl  75 
h  pressing  on  the  ratchet  wheel  e,  thus  pre- 

venting the  same  and  the  arbor  a  from  turning 
back.  At  the  same  time  when  the  driving 
weights  are  almost  wound  up,  the  counter 
weight  6  will  reach  the  corresponding  end  of  80 
the  fulcrumed  lever  15,  thus  causing  the  same 
to  change  its  position  and  the  arm  16  to  leave 
the  switch-pin  19.  In  this  movement  the  elec- 

tric current  is  broken.  The  swinging  motion 
of  the  fly-wheel  13  on  the  shaft  of  the  rollers  8  85  « 
and  9  to  which  the  cords  of  the  weights  are 
fastened,  will  not  be  stopped  immediately 
with  the  breaking  of  the  current,  but  will  turn 
the  said  fly-wheel  a  few  revolutions  farther 
so  that  the  counterweight  is  enabled  to  press  90 
the  fulcrumed  lever  into  its  position  lis  shown 
in  the  drawings.  This  automatic  winding  is 
repeated  each  time  the  weight  2  deseehds  its 
full  course,  and  as  the  battery  is  only  used  for 
a  very  short  time  at  each  operation,  the  clock  95 
can  be  run  a  very  long  time  without  attend- 

ing to  the  batteries. 
Having  thus  described  my  invention,  I 

claim  as  new  and  desire  to  secure  by  Letters 
Patent:  too 

1.  In  a  self-winding  clock  the  combination 
with  a  clock  mechanism,  of  a  winding  roller 
connected  therewith,  the  driving  weight  and 
cord,  a  counterbalancing  weight  and  cord  a 
shaft  upon  which  said  cords  wind  in  opposite  105 
directions,  an  electrio  motor  for  revolving  said 
shaft,  and  a  vibrating  lever  carrying  a  con- 

tact arm  adapted  to  make  and  break  the  cur- 
rent, to  revolve  or  stop  the  shaft  substan- 
tially as  shown  and  described.  r  10 

2.  In  a  self-winding  (,'lock  t]ae  combination 
of  the  winding  roller  carrying  the  driving 
weight  by  its  cord,  a  secondary  roller  7  car- 

rying a  counterweight  in  the  same  manner, 
rollers  8  and  9  td  which  the  cords  of  the  re-  115 
speetive  weights,  are  fasteued,  a  disk  11  of 
nonconducting  material  having  a  contact- 
piece  12  and  rotating simultaneously  yiih  the 
said  rollers  8  aad  9,  electro-magnets  arranged 
around  the  said-disk  11,  and  a  switch  arrange-  120 
raent  by  which  the  electric  connection  be- 

tween the  contact  piece  of  the  disk  and  the 
electro- magnets  is  established  or  broken, 
whereby  the  disk  and  the  rollers  8  and  9  are 
rotated  or  stopped  to  wind  the  clock,  sub-  1 25 
stantially  as  set  forth.  \ 

3.  In  a  self-winding  clock  a  driving  weight 
and  a  counter-weight  guided  by  their  cords 
over  corresponding  rollers,  in  combination 
with  a  fulcrumed  lever,  having  an  upright  130 
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arm  arranged  in  such  a  manner,  that  by  the 
falling  of  the  respective  weights  the  lever  is 
swung  and  the  said  upright  arm  comes  in 
contact  with  or  is  removed  from  a  switch-pin, 
whereby  the  electric  circuit,  to  set  the  wind- 

ing mechanism  in  operation,  is  established  or 
broken,  substantially  as  set  forth. 

Signed  at  New  York,  in  the  county  of  Now 
York  and  State  of  New  York,  this  11th  day 
of  February,  A.  D.  1892. 

EMIL  KLAIIN. 
Witnesses: 

Charles  Karp, 
Ernst  Enchell. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  W.  Nunamaker, 

a  citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of  Illi- 
nois, have  invented  certain  new  and  useful 

Improvements  in  Alarms  for  Watches,  which 
are  fully  set  forth  in  the  following  specifica- 

tion, inference  being  had  to  the  accompany- 
ing drawings,  in  which — 

Figure  1  represents  a  plan  view  of  the  works 
of  a  watch  embodying  my  invention  looking 
down  upon  the  front  plate;  Fig.  2,  a  cross- 
section  of  the  same,  taken  on  the  line  2 — -2,  of 
Fig.  1 ;  Fig.  3,  a  detail  bottom  plan  of  the  same, 
partly  broken  away;  Fig.  4,  a  detail  section, 
taken  on  the  line  4 — 4,  of  Fig.  3;  Fig.  5,  a  de- 

tail section,  taken  on  the  broken  line  5 — 5,  of 
Fig.  1;  Fig.  6,  a  detail  section,  taken  on  the 
broken  line  6 — 6,  of  Fig.  1;  aud  Fig.  7,  a  side 

20  elevation  of  the  alarm  hammer  lever,  de- 
tached. 
My  invention  relates  to  alarm  mechanism 

for  application  to  watches  and  consists  in  cer- 
tain devices,  for  actuating  the  alarm  by  the 

25  main-spring,  and  setting,  starting  aud  throw- 
ing off  the  same  as  may  be  required. 

I  will  now  describe  in  detail  the  construc- 
tion and  operation  of  the  mechanism  of  a 

watch  in  which  I  have  practically  embodied 
my  invention  in  one  way  and  will  then  point 
out  more  definitely  in  claims  the  particular 
improvements  which  I  believe  to  be  new  and 
wish  to  secure  by  Letters  Patent. 

It  is  not  necessary  for  the  comprehension 
of  my  invention  to  show  and  describe  all  the 
parts  and  mechanism  of  a  complete  watch; 
hence  I  have  shown  in  the  drawings  and  shall 
describe  only  so  much  of  a  watch  as  will  en- 

able others  to  understand  this  invention. 
In  the  drawings,  A  represents  the  ordinary 

back  plate  and,  B,  the  like  front  plate  of  a 
watch  movement.  The  drum  or  barrel,  C,  of 
the  main-spring  is  also  of  any  ordinary  con- 

struction and  is  provided  with  the  usual  driv- 
ing-gear, c,  and  the  ratchet  or  winding-gear, 

c'.  Just  above  the  front  plate  and  about 
midway  between  the  center  and  outer  edge 
of  the  latter,  there  is  arranged  on  one  side  of 
the  movement  a  toothed  or  escapement- wheel, 
D,  which  is  provided  with  regular  radial  es- 

capement-teeth, d,  and  is  fixed  upon  the  ar- 

30 
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bor,  d',  mounted  in  the  back  plate,  and  a 
bracket,  A',  fastened  to  the  upper  side  of  the 
front  plate.  This  arbor  d'  also  carries  at  its 
lower  end,  a  gear-pinion,  d2,  and  the  arrange-  55 
ment  of  the  arbor  is  such  that  the  ratchet- 

gear,  c'  engages  with  this  pinion.  An  alarm 
or  hammer-lever,  E,  is  fixed  on  an  arbor,  e, 
also  mounted  in  the  back  plate  and  bracket 

A'.  This  lever  E  is  substantially  right  an-  60 
gled,  or  of  bell-crank  form  and  the  attach- 

ment to  its  arbor  is  made  in  the  short  arm 

thereof.  This  short  arm  of  the  lever  is  pro- 
vided with  pallets,  e',  and  the  arbor  of  the 

lever  is  mounted  in  position,  so  that  the  teeth  65 
of  the  escapement-wheel  C  will  engage  with 
one  or  the  other  of  the  said  pallets  according 
to  the  position  of  the  lever.  The  pallets  are 
raised  somewhat  above  the  plane  of  the  lever 
and  are  arranged  one  at  the  outer  extremity  70 
of  the  short  arm  thereof,  and  the  other  at  the 
inner  end  of  the  same,  or  angle  between  the 
two  arms. 

The  lever  E  is  fixed  on  its  arbor,  so  that  its 
main  body  or  long  arm  will  be  in  the  plane  75 
of  the  front  plate  and  the  latter  is  cut  out  at 
one  side  to  provide  an  opening,  b,  within 
which  the  lever  is  arranged  and  which  is  suf- 

ficiently wide  to  permit  its  required  vibra- 
tions.    At  the  outer  end  of  the  long  arm  of  80 

the  lever  there  is  fixed  a  small  hammer,  e2. 
Obviously  when  left  free  to  the  action  of  the 
main -spring  the  arbor  of  the  escapement- 
wheel  D  will  be  constantly  rotated,  thereby 
rotating  the  escapement-wheel  which  will  op-  85 
erate  to  vibrate  the  alarm  lever  and,  the  ham- 

mer on  the  outer  eud  of  the  latter  striking 

against  the  edges  of  the  top  plate  in  the  open- 
ing in  which  it  vibrates,  will  sound  an. alarm. 

This  operation  is  obtained  by  the  re-action  of  90 
the  main-spring  upon  the  l'atchet  or  wiudiug- 
wheel  c'and  for  this  purpose  the  latter  is  left 
without  the  usual  dog  or  pawl  by  which  it  is 
held  from  back  movement  when  the  main- 

spring is  wound  up.     But,  of  course,  there  95 
must  be  a  stop  of  some  kind  to  hold  this  wheel 
from  such  backward  movement  and  this  de- 

vice I  provide  in  the  trip  stop  of  the  alarm 
itself,  which   I  will  now  describe.     A  short 
stop-lever,  F,  is  pivoted  to  the  front  plate  uear  100 
the  outer  edge  thereof  and  extends  thence 
inward  over  the  alarm  lever.     The  pivot-pin, 
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/,  of- this  lever  maybe  a  small  screw,/',  so that  this  device  can  be  removed  at  pleasure. 

The  outer  end,/3,  of  the  stop  lever  projects 
out  beyond  the  pivot  through  a  notch  or  slot, 

5  b',  in  the  edge  flange  of  the  front  plate  be- 
yond which  it  projects  slightly,  as  seen  in  Fig. 

1,  so  as  to  provide  for  moving  the  lever  by 
hand  from  the  outside  of  the  plate.  The  alarm 

lever  E  is  provided  with  two  stop  lugs,  e3,  on 
io  the  upper  faceof  the  long  arm  thereof.  These 

stop  lugs  are  set  a  little  distance  apart.  The 
stop  lever  F  passes  over  the  open  space  be- 

tween these  two  lugs  on  the  alarm  lever  and 
at  a  point  just  inside  of  the  latter  is  provided 

15  with  a  lug  or  shoulder,  /3,  projecting  down- 
ward and  outward  on  each  side  of  the  lever, 

as  seen  in  Fig.  1  of  the  drawings,  and  extend- 
ing down  far  enough  to  engage  with  one  or 

the  other  of  the  stop  lugs,  as  seen  in  Figs.  1 
20  and  6.  The  stop  lever  extends  inward  be- 

yond this  point  to  a  wheel  on  the  main  arbor, 
which  is  provided  with  a  tooth  for  tripping 
this  lever  at  the  required  point,  as  will  be 

presently  described,  this  end,/4,  of  the  lever 
25  being, preferably, beveled,  and  this  stop  lever 

is,  therefore,  the  trip  lever  for  the  alarm. 
Now  when  the  stop  lever  is  brought  into  en- 

gagement with  one  of  the  stop  lugs  on  the 
alarm  lever,  as  seen  in  Fig.  1,  obviously  the 

30  alarm  lever  cannot  vibrate  and,  being  thus 
held  in  a  state  of  rest,  it  will  act  as  a  stop  to 
the  escapement-wheel  and  through  the  latter, 
also  as  a  stop  to  the  winding-gear  c',  thus 
taking  the  place  and  performing  the  office  to 

35  this  extent  of  the  ratchet  usually  supplied  for 
this  latter  gear. 

In  order  to  provide  for  the  ordinary  wind- 
ing up  of  the  main-spring  without  operating 

the  alarm  lever,  the  lower  end  of  the  arbor  d' 
\o  of  the  escapement-wheel  is  set  in  a  slot,  d3,  as 

seen  in  Fig.  3,  and  a  spring,  D',  is  provided 
which  normally  holds  the  said  arbor  up  to  the 
inner  end  of  said  slot  in  position  for  the  en- 

gagement of  the  pinion  thereon  with  the  wiud- 
45  ing-gear.  Theslotis  inclined  backward  some- 

what in  the  direction  of  the  movement  of  the 

said  gear  in  winding,  so  that  when  it  is  ro- 
tated for  this  purpose  the  lower  end  of  the 

arbor  will  be  moved  outward  in  the  slot,  the 
50  spring  yielding  for  this  purpose,  and  so  throw 

the  pinion  out  of  engagement  with  the  gear. 

The  spring  D'  is  fastened  at  one  end  to  the 
back  plate,  while  the  other  is  left  free,  but  is 
bent  so  as  to  engage  with  the  end  of  the  ar- 

55  bor,  as  seen  in  Fig.  3.  The  driving-gear c  en- 
gages, as  usual,  with  the  main  pinion,  G,  on 

l he  main  arbor,  g,  and  above  the  front  plate 

is  the  pinion,  g',  sleeved  on  the  upper  end  of 
this  arbor  and  fixed  thereto,  which,  through 

Go  an  ordinary  train, drives  the  hour-hand  wheel, 
J  I,  wh  idi  is  loosely  sleeved  on  the  sleeve  of 

the  pinion  (/'by  means  of  a  tubular  or  sleeve- 
hub,  h,  as  seen  in  Fig.  2. 

.lusl  above  the  hour-wheel  is  the  alarm  trip- 
65  gear,  I,  which  is  sleeved  on  the  hub  of  the 

hour -wheel  by  means  of  a  tubular  hub  or 
sleeve  i,  I  he  friction  between  the  two  being 

sufficient  to  move  the  trip  wheel  with  the 
hour-wheel,  the  same  as  the  latter  is  moved 
through  its  sleeve  mounting.  Thistripwheel  70 

is  provided  with  gear  teeth,  %',  at  its  outer 
edge,  one  of  which,  i2,  is  extended  outward, 
so  as  to  be  somewhat  longer  than  the  others. 
The  inner  end  of  the  trip  lever  F  is  in  the 
plane  of  this  trip-gear  I  and  extends  inward  75 
almost  to  the  line  of  travel  of  the  short  teeth, 
so  that,  obviously  it  will  stand  in  the  path  of 
the  long  tooth  i2.  This  is  the  normal  position 
of  these  devices  when  the  trip  lever  is  just 
engaged  with  the  inner  stop  lug  onthealarm  8c 
lever,  as  seen  in  Fig.  1.  Now  as  in  the  ordi- 

nary operation  of  the  movement  the  trip  gear 
I  is  rotated  in  the  direction  of  the  arrow 
marked  1  in  Fig.  1,  it  is  evident  that  when 
the  long  tooth  i2  is  brought  into  contact  with  85 
the  inner  end  of  the  trip  lever  it  will  vibrate 
the  latter,  so  as  to  release  it  from  engagement 
with  the  stop  lug  on  the  alarm  lever,  which, 
obviously,  also  releases  the  winding-gear  and 
the  movement  of  the  latter,  under  the  action  90 
of  the  main-spring,  revolves  the  escapement- 
wheel  and  sets  the  alarm  lever  into  vibration, 
as  already  explained. 

Unless  stopped  by  some  device  the  alarm 
would  run  after  being  set  in  motion  until  the  95 
main-spring  is   run   down.     Of   course   this 
would  not  be  desirable  and  hence  I  provide 
an  automatic  stop,  as  follows:  The  winding- 
gear  c'  is  provided  at  a  certain  point  with  a 
dead  space  or  blind  tooth,  c2,  which  is  formed  10c 
by  joining  two  or  more  of  the  regular  gear- 
teeth,  or  in  other  words,  omitting  to  cut  two 

or  more  adjoining  gear  teeth.     The  winding- 
gear  is  mounted  upon  its  shaft  and  the  main 
spring  is  constructed  in  such  relation  thereto  105 
that  when  the  main-spring  is  wound  up  this 
blind  tooth  stands  just  beyond  the  engage- 

ment of  the  gear-wheel  with  the  escapement 
pinion  in  the  direction  in  which  the  former 
is  to  move,  as  seen  in  Fig.  3.     Now  when  the  no 
alarm  is  tripped  and  the  winding-gear  re- 

leased, it  is  obvious  that  the  latter  can  make 
only  about  a  single  revolution  before  it  is 

stopped,  for  when  the  blind  tooth  c'-  is  brought around  to  the  point  of  engagement  with  the  115 
escapement  pinion,  it  is   evident   that  such 
engagement  cannot  take  place,  and  so  the 
further  revolution  of  the  winding-gear  is  pre- 

vented, which,  of  course,  stops  the  alarm;  the 
regular  stop  devices  may  be  subsequently  ad-  120 
justed  by  the  holder  at  pleasure;  but  the  stop 
lever  is  elastic,  so  that  on  winding,  as  the 
first  impulse  will  be  to  throw  back  the  alarm 
lever,  the  stop  arm  will  spring  into  place  and 
engage  with  the  stop  lever  without  opening  125 
the  case. 

It  is,  of  course,  desirable  not  only  to  stop 
the  alarm  mechanism  by  the  trip  device,  but 
also  to  provide  for  the  adjustment  of  the  lat- 

ter, so  that,  in  this  position,  it  will  be  out  of  130 
the  path  of  the  trip  tooth  and  the  alarm  can- 

not, therefore,  be  set  in  motion,  so  long  as  the 
devices  remain  in  this  adjustment.  This  re- 

sult is  effected,  as  follows:  The  ordinary  op- 
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erative  position  of  the  lever  F,  to  work  both 
as  a  stop  and  a  trip  lever,  is  shown  in  full 
lines  in  Fig.  1,  but  this  lever  may  be  vibrated 
to  the  right  still  farther,  as  seen  in  dotted 

5  lines  in  said  figure,  in  which  position  it  is 
out  of  the  path  of  the  trip-tooth  i2,  but  still  in 
engagement  with  the  hammer  lover,  so  as  to 
lock  the  latter  out  of  operation;  obviously  in 
this  position  the  watch  will  run  indefinitely 

io  without  operating  the  alarm.  Sotoothestop 
lever  may  be  swung  over  in  the  other  direc- 

tion to  engage  with  the  outer  stop  lug,  as  also 
seen  in  dotted  lines  in  Fig.  1,  in  which  posi- 

tion it  locks  the  alarm  mechanism,  as  alreacty 
i5  described,  and  at  the  same  time  is  out  of  the 

path  of  the  trip-tooth;  either  one  of  these  ad- 
justments may  be  the  ordinary  position  of 

the  stop  lever,  and  whenever  it  is  desired  to 
set  the  alarm  it  will  be  necessary  only  to  move 

20  the  stop  lever  into  its  central  position,  as  in- 
dicated by  the  full  lines  in  Fig.  1. 

I  will  now  describe  the  means  for  setting 
the  alarm  which  is  effected  through  devices 
that  are  also  employed  in  stem  winding.   The 

55  watch  is  provided  with  a  usual  pendant  ar- 
bor, J,  but  the  inner  end  of  this  arbor  is  cut 

down  to  form  a  kind  of  stem,,/,  which  extends 
inward  underneath  the  front  plate.  This 
stem  is  of  angular  form,  preferably  rectangu- 

50  lar,  as  seen  in  Fig.  2,  and  has  mounted  loosely 
upon  it,  a  pinion,  K,  which  is  provided  with 
an  extension  hub,  Jc,  projecting  outward  and 
fitted  in  a  pendant  bearing,  Ui,  on  the  front 
plate,  as  seen  in  Fig.  4.    This  also  makes  the 

35  bearing  for  the  pendant  arbor,  but  the  stem 
of  the  latter  is  free  to  move  back  and  forth 

in  its  pinion  and  is  sufficiently  long  to  per- 
mit this  sliding  movement.  A  short  depend- 
ing lug,  b3,  drops  from  the  front  plate  justin- 

40  side  of  the  pinion  and  serves  to  keep  the  lat- 
ter in  place,  being  perforated  with  an  open- 
ing sufficiently  large  to  accommodate  the  an- 

gular stem  and  permit  it  to  revolve  freely  there- 
in.    The  inner  end  of  the  pendant  arbor  stem 

45  is  beveled  on  all  sides,  as  seen  in  Fig.  2;  and 
just  within  the  path  of  this  sliding  stem,  there 
is  mounted  an  upright  arbor,  L,  the  upper 
end,  I,  of  which  is  somewhat  enlarged  and 
passes  up  through  a  bearing  in  the  front  plate 

50  in  which  it  it  is  free  to  slide  vertically.  The 
lower  end  of  the  arbor  is  mounted  in  the  back 
plate  and  is  of  sufficient  length  to  permit  this 
sliding  movement.  Immediately  opposite  the 
beveled  end  of  the  stem,  the  arbor  is  beveled 

55  downward,  .so  as  to  present  a  conical  section, 
V.  A  gear-pinion,  I2,  is  mounted  loosely  on 
the  upper  end  of  the  arbor  L  above  the  front 
plate  and  just  below  this  pinion  the  inner 
end  of  a  spring,  M,  is  also  secured  to  the  same, 

6c  the  outer  end  of  which  is  fastened  to  the  edge 
of  the  front  plate,  as  seen  in  Fig.  1,  this 
spring  acting  normally  to  hold  the  arbor  down 
in  the  position  seen  in  Fig.  4.  The  arbor  L 
is  also  provided  with  a  second  gear  pinion,  I3, 

65  fastened  to  its  lower  end  just  above  the  back 
plate.  When  the  arbor  is  in  the  position 
shown  in  Fig.  4,  the  teeth  of  the  upper  pin- 

ion Z2  are  engaged  by  the  teeth  of  the  pinion 
K  on  the  pendant  arbor  stem,  but  the  dis- 

tance between  the  gear  pinions  Z2,  I3  is  such  70 
that  the  teeth  of  the  latter  are  then  down  out 
of  engagement  with  the  said  pinion  K.  Just 
within  the  upper  pinion  I2  there  is  an  idle  pin- 

ion, N,  which  is  mounted  on  the  front  plate 
by  means  of  a  stud  journal-pin,  n.  The  bear-  75 
ing  aperture  of  this  pinion  is  cut  out,  so  as  to 

form  a  central  opening,  n',  considerably  larger 
than  the  journal-pin,  thus  providing  for  lat- 

eral movement  of  the  former  upon  the  latter. 
A  gear-pinion,  O,  is  also  mounted  by  a  stud  80 
pin,  0,  on  the  upper  side  of  the  top  plate  and 
is  arranged  to  engage  with  the  alarm  trip 
wheel  I.  The  idler  Nis  between  the  pinions 
Z2  and  O,  but  its  journal  is  not  in  line  with  the 
journals  of  these  two,  but  stands  somewhat  85 
inside  thereof,  as  seen  in  Fig.  1.  Now  in  its 
lower  adjustment,  as  seen  in  Fig.  4,  the  pin- 

ion I2  is  always  in  engagement  with  the  idler 
N  and  the  latter  being  free  to  move  laterally 
on  its  journal  will  be  thrown  to  one  side  or  the  9c 

other  by  the  action  of  the  pinion  I2  according 
to  the  direction  in  which  it  is  turned.  "When 
the  pendant  arbor  is  turned,  so  as  to  rotate 
the  pinion  I2  in  the  direction  indicated  by  the 
arrow  in  Fig.  1,  the  first  effect  will  be  to  throw  95 
the  idler  N  outward  on  its  journal,  which 
movement  will  bring  it  into  engagement  with 
the  pinion  O,  if  such  engagement  does  not  al- 

ready exist.  The  further  rotation  of  the  pin- 
ion V  in  this  direction  will  obviously  rotate  too 

the  pinion  O  and  through  it  the  trip  gear  in 
the  direction  indicated  by  the  arrow  marked 
2  in  Fig.  1,  whereby  the  latter  may  be  ad- 

justed to  set  the  trip  tooth  i2  in  the  required 
position  to  make  contact  with  the  trip  lever  105 
at  any  desired  point  of  time.  If  the  pendant 

arbor  is  turned,  so  as  to  rotate  the  pinion  I2 
in  a  direction  opposite  to  that  indicated  by 
the  arrow  on  Fig.  1,  the  effect  will  be  to  move 
the  idler  N  out  of  engagement  with  the  pin-  no 
ion  O,  so  that  its  rotation  in  this  direction  will 
not  disturb  the  alarm  mechanism.  This 
movement  will,  however,  bring  the  idler  N 
into  engagement  with  one  of  the  train-gear, 
P,  by  means  of  which  the  hands  are  set;  but  115 
this  hand-setting  mechanism  constitutes  no 
part  of  my  present  invention,  except  in  con- nection with  the  alarm  mechanism.  The  lower 

pinion  I3  on  the  arbor  L  engages  with  the 
winding  gear  c',  but  as  the  pinion  I2  is  loose  120 
on  the  arbor  the  rotation  of  the  latter  for  set- 

ting purposes,  as  described  above,  does  not 
affect  the  lower  pinion  which  remains  at  rest. 
When  it  is  desired  to  wind  the  watch  the 

pendant  arbor  is  pushed  in,  thus  bringing  the  125 
beveled  inner  encl  against  the  cone  section  of 
the  arbor,  by  which  the  latter  will  be  lifted 
and  thus  raise  the  pinion  I2  out  of  engagement 
with  the  pinion  K,  when,  obviously,  the  op- 

eration of  winding  may  be  performed.  This  130 
feature  of  the  mechanism,  however,  is  not  a 

part  of  my  present  invention,  except  in  con- 
nection with  the  alarm  setting  devices. 

It  will  be  noticed  that  the  device  for  chang- 
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ing  the  setting  devices  is  within  the  movement 
plates  and  that  the  spring  M  will  operate  to 
return  the  vertically  sliding  arbor  L  to  the 
position  shown  in  Fig.  4  whenever  released 

5  from  the  inward  thrust  of  the  pendant  arbor. 
Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

1.  The  escapement  wheel  D,  in  combination 

io  with  the  winding-gear  c',  connected  to  one  end 
of  the  main  spring,  the  hammer  lever  E  pro- 

vided with  pallets  e',  and  the  stop  lever  F  ar- 
ranged to  engage  with  the  hammer  lever  and 

thereby  act  as  a  stop  to  both  the  alarm  and 
15  the  winding-gear,  substantially  as  described. 

2.  The  escapement  wheel  D,  in  combination 

with  the  winding-gear  c'  engaging  with  the 
pinion  on  the  arbor  of  the  former,  the  vibrat- 

ing alarm  lever  E  provided  with  pallets  e' 
20  adapted  to  engage  with  the  teeth  of  the  es- 

capement, the  stop  lever  F  adapted  to  engage 
with  the  alarm  lever,  and  the  trip  gear  I 
mounted  on  the  journal  of  the  hour-wheel  and 
provided  with  a  long  tooth  i2  adapted  to  en- 

25  gage  with  the  said  stop  lever  to  trip  the  same, 
substantially  as  described. 

3.  The  winding-gear  c',  in  combination  with 
the  escapement  wheel  D  arranged  to  be  driven 
by  said  winding-gear,  the  pivoted  alarm  lever 

30  E,  provided  with  pallets  engaging  with  the 
said  escapement  wheel  and  with  stop  lugs  e3, 
the  stop  lever  F  provided  with  shoulder/3 
adapted  to  engage  with  one  or  the  other  of  said 
stop  lugs  to  hold  the  alarm  and  winding-gear 

35  in  a  state  of  rest,  substantially  as  described. 

4.  The  winding  gear  c',  in  combination  with 

the  escapement  wheel  D,  the  arbor  d'  of  said 
escapement  mounted  at  its  lower  end  in  a  slot 
d3  and  provided  with  a  pinion  d2  engaging 
with  the  winding-gear,  and  a  spring  D'  adapt-  40 
ed  to  hold  the  arbor  up  to  cause  said  engage- 

ment, but  yielding  to  permit  disengagement 
when  the  winding-gear  is  rotated  to  wind  up 
the  main-spring,  substantially  as  described. 

5.  The  vibrating  alarm  lever  E,  in  combi-  45 
nation  with  the  stop  lever  F  arranged  to  en- 

gage the  former  and  hold  it  at  rest,  the  trip 

wheel  I  provided  with  gear-teeth  i'  and  a  long 
tooth  i2  adapted  to  engage  the  inner  end  of 
said  stop  lever,  the  pinion  O  arranged  to  en-  50 
gage  with  said  trip  wheel,  the  idle  pinion  N 
mounted  on  its  journal  by  an  enlarged  open- 

ing to  permit  lateral  movement  thereon,  the 

driving  pinion  I2  engaging  with  said  idler  N, 
and  the  stem  gearK  engaging  with  said  driv-  55 
ing  pinion,  whereby,  when  turned  in  one  di- 

rection, the  idler  is  moved  into  engagement 
with  the  pinion  O  to  set  the  trip  gear  and 
turned  in  the  other  direction  the  idler  is  moved 
away  from  and  out  of  engagement  with  said  60 

gear,  substantially -as  described. 
6.  The  escapement-wheel  D,  in  combination 

with  the  alarm  lever  E  provided  with  pallets 

engaging  therewith,  the  winding-gear  c'  pro- 
vided with  a  dead  space  or  blind  tooth  c3,  and  65 

the  pinion  d2  fixed  on  the  arbor  of  the  escape- 
ment-wheel and  engaging  with  the  said  wind- 

ing-gear, substantially  as  described. 
JOIIN^W.  NUNAMAKER. 

Witnesses: 
Carrie  Feigel, 
A.  M.  Best. 
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To  alt  whom  it  may  concern: 
Be  it  known  that  I,  Andrew  J.  Reams,  a 

citizen  of  the  United  States  of  America,  resid- 
ing at  Wichita,  in  the  county  of  Sedgwick  and 

5  State  of  Kansas,  have  invented  certain  new 
and  useful  Improvementsin  Electric  Program- 
Clocks  and  Annunciators,  of  which  the  follow- 

ing is  a  specification,  reference  being  had 
thereinto  theaecompanyingdrawings and  the 

xo  letters  and  figures  of  reference  thereon,  form- 
ing a  part  of  this  specification,  in  which — 

Figure  1.  is  a  face  plan  of  the  program  an- 
nunciator, suitably  Incased.  Fig.  2.  a  rear 

plan  of  the  electrical  mechanism  thereof  sepa- 
15  rate  from  the  case.  Fig.  3.  a  vertical  cross-sec- 

tional view  of  the  inclosing  case  and  dial 
thereof  and  a  side  view  of  the  electrical  mech- 

anism thereof.  Fig.  4.  is  a  view  representing 
the  program  annunciators  arranged  into  po- 

20  sition  as  when  in  service  and  in  communica- 
tion with  the  clock  mechanism  through  the 

agency  of  conducting  wires.  Fig.  5.  is  a  de- 
tailed view  representing  a  portion  of  a  clock 

as  constructed  for  service  in  connection  with 
25  the  electric  program  annunciators.  Fig.  6.  is 

a  detailed  side  view  of  the  relay  of  the  an- 
nunciator mechanism. 

This  invention  relates. to  certain  improve- 
ments in  an  electric  program  annunciator,  or 

30  what  is  known  by  some  persons  as  a  program 
clock,  and  has  relation  to  that  class  of  clocks 
in  which  electric  bells  or  similar  alarms  are 

sounded  at  given  intervals  by  means  of  mech- 
anism for  making  and  breaking  an  electric 

35  current  or  currents  connected  to  the  works  of 
a  clock,  and  contemplates  certain  improve- 

ments on  devices  of  this  class,  and  consists,  to 
that  end,  in  the  improved  construction  and 
combination  of  parts  in  which  the  electric 

40  current  operating  the  alarm,  or  alarms,  is 
broken  during  the  time  the  alarm  or  alarms 
are  not  wanted;  and  in  which  means  are  pro- 

vided for  making  and  breaking  the  electric 
current  or  currents,  aud  for  the  improved  op- 

45  erations  of  the  mechanism  for  making  and 
breaking  the  circuit  or  circuits,  as  hereinafter 
morefully  described  and  particularly  pointed 
out  in  the  claims. 

Referring  to  the  drawings  A  represents  a 
50  case  made  to  accommodate  therein  the  elec- 

trical mechanism  of  the  program  annunci- 
ator, supports  on  the  top  or  other  suitable 

place,  thereon  is  an  electric  alarm  bell  U,  and 
has  secured  to  its  front  a  clock  dial  I  divided 

into  one  hundred  and  forty  four  parts  or  an-  55 
nular  divisions  of  five  minutes  each,  which 
divisions  are  consecutively  marked  by  minute 
indicating  figures,  as  shown  in  Fig.  1.,  and 
about  said  dial  has  ̂ secured  thereto  a  metal 
ring  R  having  one  hundred  and  forty  four  60 
perforations  P  corresponding  with  the  five 
minute  divisions  of  the  dial. 

Aside  from  the  electric  alarm  bell,  the  elec- 
trical mechanism, of  the  annunciator,  consists 

of  a  local  circuit,  and  of  a  relay  E,  of  the  or-  65 
dinary  construction;  for  opening  and  closing 
the  local  circuit,  the  construction  of  the  said 
circuit  mechanism  being  as  follows. 

F  is  a  frame  secured  to  the  front  wall  with- 
in case  A.  7° 
1  represents  an  electro-magnet  supported 

by  the  frame  as  is  likewise  supported  a  post 
2  adjacent  the  electro-magnet. 

3  represents  an  armature  secured  toa  lever 
L  which  lever  is  fulcrumed  to  post   2  and  75 

properly  holds  the  armature  relative  to  the 
electro-magnet. 

D  represents  an  arbor  suitably  bearing  in 
the    frame,    arranged    extending    forward 

through  the  dial  I  and  bears  on  said  extend-  80 
ing  end  a  hand  or  indicating  pointer  N  which 
bears  on  its  end  portion  a  suitable  metallic 
brush  y  adapted  to  move  on  its  circuit  with 
the  hand,  above  or  a  distance  from  the  per- 

forations of  ring  R,  and  adapted  to  engage  85 

with  pins  or  plugs  P'  which  are  removably 
set  in  said  perforations.    Said  arbor  bears, 
within  the  frame  F  a  ratchet  wheel  9  which 
is  provided  with  one  hundred  and  forty  four 
ratchet  teeth   corresponding  with  the  five  90 
minute  division  of  the  dial. 

4  represents  a  pawl  pivotally  securedatits 
lower  end  to  lever  L  and  yieldingly  held  in 
contact  at  its  upper  end  by  means  of  the 
spring  5  which   is  secured  to  said  lever,  as  95 
shown.    The  upper  end  portion- of  said  pawl 
is  hooked  so  as  t.o  engage  the  ratchet  wheel 
teeth  when  moved  down,  and  pass  the  said 
teeth  when  moved  upward,  and  is  further 
provided  with  an  opposite  extending  portion  100 
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11  which  when  the  pawl  is  lowered  engages 
with  a  set  screw  8,  which  is  made  adjustable 
for  the  purpose  of  assisting  in  holding  the 
pawl  in  engagement  with  the  ratchet  teeth 

5  and  preventing  the  pawl  from  slippinga  tooth 
on  its  downward  movement. 

10  is  a  retaining  spring  pawl  set  to  engage, 
at  its  free  end,  the  teeth  of  the  ratchet  wheel 
to  prevent  rotation  of  the  wheel  in  the  wrong 

ro  direction. 
6  represents  a  retractile  spring  fixed  at  its 

lower  end  to  the  frame  and  at  its  upper  end 
to  lever  L  to  yieldiogly  hold  the  armature 
from  contact  with  the  electro-magnets  and  to 

15  lower  the  pawl  and  thereby  partially  rotate 
the  ratchet  wheel  at  such  times  as  the  pawl 
has  been  moved  upward. 

7  represents  an  adjusting  screw  to  regulate 
the  throw  of  lever  L  and  for  that  purpose  is 

20  set  in  a  bracket  qf  post  2  below  the  lever  and 
adjusted  to  engage  with  the  lever. 

The  relay  E  is  represented  as  located  below 
frame  F. 

The  electric  bell  Bis  represented  as  located 
25  on  the  case  A  with  the  mechanism  thereof 

fixed  to  an  ornamental  top  piece  of  the  case 
and  the  sounding  bell  fixed  to  the  face  of 
said  top  piece;  the  soundmg  bell  only  being 
exposed  to  view  from  the  front.     However 

30  the  arrangement  of  said  bell  is  not  essential. 
To  one  binding  post  of  the  bell  an  electric  con- 

ducting wired  is  arranged  leadingtoand  con- 
necting with  the  dial  ring  R  (see  Fig.  2.)  To 

the  opposite  binding  post  of  the  bell,  is  asec- 
35  ond  like  conductor  d'  connected  and  arranged 

leading  to  and  connecting  a  binding  post  12 
within  the  case,  which  binding  post  is  con- 

nected to  one  terminal  of  a  local  battery  G, 
by  means  of  a  conducting  wire  a.    Inthecon- 

40  struction  of  this  annunciator  I  prefer  to  locate 
said  battery  at  the  top  of  case  A  in  rear  of 
the  ornamental  top,  in  which  position  it  is 
represented  in  Ffg.  2.  Also  one  terminal  of 
the  electro  magnet  1  is  connected  with  said 

45  binding  post  by  means  of  the  conductor  wire 

m';  theother  terminal  of  the  said  electro-mag- 
net is  electrically  connected  with  the  frame  F 

by  means  of  the  conductor  wire  w"  (see  Fig. 
3.)    The  other  terminal  of  the  local  battery  G 

50  is,  by  means  of  the  conductor  a',  connected  to 
one  wire  of  the  make  and  break  piece  of  the 
relaj  E  and  the  other  wire  from  the  said  make 
and  break  piece  is  connected  to  the  frame  F 
by  means  of  the  conductor- ra. 

55  In  Fig.-  4,  K  represents  a  clock,  for  register- 
ing ordinary  time. 

In  Fig.  5,  K'  represents  a  portion  of  said 
clock  mechanism  in  whioh  13  represents  the 
arbor  of  the  minute  hand  of  the  clock,  and 

60  this  arbor  is  provided  with  a  disk  14  having 
twelve  forwardly  projecting  pins  e  on  its  rim 
and  corresponding  in  position  to  the  five 
minute,  division  of  time  on  the  dial  of  the 
clock;  on  the  third  wheel  arbor  of  the  striking 

65  side  of  the  clock  is  secured  an  eccentric  shaped 

disk  19  suitably  arranged  to  engage  the  free 
end  of  a  spring  arm  20,  which  is  secured  to  an 
insulated  block  21,  which  block  is  secured  to 
the  clock  frame;  the  clock  movement  being 
provided  with  the  usual  mechanism  for  re-  7c 
leasing  the  striking  train, and  in  this  construc- 

tion of.  disk  14,  which  being  provided  with 
the  twelve  pins  e,  instead  of  but  one  such  pin 
as  in  the  usnal  clock  construction,  the  strik- 

ing train  is  released  every  five  minutes,  in-  75 
stead  of  every  hour  as  is  usual,  and  the 
clock  in  this  instance  does  not  strike,  the 
hammer  and  striking  wheel  being  dispensed 
with,  but  instead  it  causes  the  main  line  cir- 

cuit, which  is  represented  at  w  w'  and  w"  80 having  interposed  therein  a  battery  H,  and 
which  conductor  lines  connect,  one,  shown 
at  w,  to  the  contact  spring  20  of  the  clock, 
and  one  shown  at  w"  to  the  clock  frame  at 
one  terminal  and  to  the  main  batterv  H  at  85 
the  other  terminal,  to  be  closed  and  opened 
for  very  short  intervals  every  five  minutes  as 
the  clock  runs;  being  closed  when  the  disk  19 
is  in  contact  with  the  spring  arm  20,  during 
the  rotation  of  said  disk  at  intervals  of  five  90 
minutes;  thus  closing  and  opening  all  there- 
lays  on  the  main  line,  of  which  there  would 
be  as  many  as  there  would  be  program  an- 

nunciators in  the  several  rooms  of  a  building 
whereused.  Qneitfainlineeonductorwleads  95 
from  the  main  battery  H  and  runs  parallel 
with  line  w'  throughout  the  building  where 
the  annunciators  are  located  and  at  their  ter- 

minal said  wires  connect  together  thus  form- 
ing a  circuit  line,  and  the  relays  of  the  an-  too 

nunciators  in  service  are  respectively  con- 
nected with  said  main  lines,  through  the 

agency  of  their  conductors  t  and  V,  in  paral- 
lel as,  shown. 

The  operation  may  be  described  as  follows.  105 
As  the  time  clock  runs  the  striking  mechan- 

ism, or  in  this  instance,  the  transmitting  side 
of  the  clock  will  be  released  every  five  min- 

utes and  will  causethe  eccentric  disk  19  to 
make  one  revolution  every  five  minutes;  thus  no 
said  eccentric  disk  acts  as  a  transmitter  and 
is  brought  in  contact  with  the  contact  arm  20 
at  each  such  rotation,  being  in  such  contact  a 
short  interval  at  each  rotation,  and  when  in 
-such  contact  the  circuit  is  completed  through  115 
the  main  line,  and  vitalizing  each  relay  so 
placed  on  the  line  attracting  the  armature  of 
each  relay  thereby  closing  the  circuit  of  the 
local  battery.  Now  it  will  be  obvious  that  if  a 

plugP'  is  inserted  in  the  metal  ring  R  of  an  120 
annunciator,  corresponding  to  any  given  time, 
and  the  brush  y  of  the  hand  N  is  in  contact 
with  said  plug,  the  bell  circuit  will  be  com- 

pleted, through  the  medium  of  the  hand  N, 
the  arbor  thereof  the  frame  F,  the  perforated  125 
ring  R  and  the  conducting  wires,  and  the  bell 
will  be  caused  to  rintf,  while  the  eccentric 
disk  19  is  in  contact  with  the  contact  arm  20 
and  as  the  said  disk  leaves  the  said  contact 
arm  contact  is  broken  in  the  main  line  and  130 
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the  relay  magnets  are  demagnetized  and  their 
armatures  are  drawn  away  and  the  circuit  in 
the  battery  is  thus  broken  and  the  bell  ceases 
to  ring,  and  the  electro-magnets  1  are  demag- 

5  netized  and  their  armatures  are  released  and 
the  retractile  springs  of  said  armature  lovers 
act  to  lower  the  end  of  said  levers  to  whioh 
they  are  attached  causing  their  connected 
pawls  to  act  on  their  respective  ratchet  wheel 

io  and  partially  rotate  said  wheels  at  each  such 
down  movement  of  the  pawls  thereby  at  each 
such  movement  advancing  the  said  wheels 
one  tooth,  thereby  causing  their  arbors  to 
likewise  move  and  move  the  face  hands  N 

15  the  space  of  five  minutes  each  such  move. 
This  operation  is  repeated  every  five  minutes, 
in  accordance  with  jthe  five  minute  division 
of  the  mechanism  brought  into  service,  and 
it  is  obvious  that  the  time  will  be  indicated 

20  by  the  hand  N,  of  each  annunciator,  every 
five  minutes  and  the  alarm  bell  sounded  on 

any  time  where  a  plug  is  inserted  in  a  perfo- 
ration of  a  ring  R  and  the  brush  of  the  hand 

N  brought  in  contact  with  such  plug,  so  any 
25  number  of  rooms  can  be  provided  with  an  an- 

nunciator in  each  room,  as  in  schools,  and 
each  annunciator  having  plugs  set  in  its  per- 

forated ring  R,  corresponding  with  the  pro- 
gram time  of  its  respective  room,  and  each 

30  indicate  the  time  at  intervals  of  five  minutes, 
throughout  the  day,  and  announce  the  time 
of  recitations  and  the  like  as  laid  out  in  the 
program  for  the  day,  by  sounding  the  bell  at 
the  beginning  and  closing  of  each  recitation, 

35  or  arranging  the  plugs  P'  to  cause  the  bell  to 
sound  at  such  time  or  times  as  may  be  desired 
relative  to  the  program.  By  the  construction 
described  the  annunciator  hands  make  a  com- 

plete circuit  each  twelve  hours  being  moved 
40  a  space  each  five  minutes  or  twelve  spaces 

each  hour,  or  one  hundred  and  forty  four 
spaces  each  twelve  hours,  therefore  it  becomes 
possible  to  announce  a  recitation  or  recita- 

tions at  intervals  of  five  minutes  or  of  any 
45  greater  length  of  time  during  a  day,  by  sim- 

ply arranging  the  plugs  P' to  correspond  with 
the  time  of  announcing  the  recitations  thus 
causing  the  bell  to  sound  each  time  a  plug  is 
engaged  by  the  hand  brush. 

50  Having  thus  described  my  invention,  what 
I  claim  as  new  and  useful,  and  desire  to  secure 
by  Letters  Patent,  is  as  follows: 

1.  An  electric  program  clock  and  annun- 
ciator comprising,  a  case,  a  face  dial,  a  per- 

55  forated  metallic  face  ring,  a  local  battery,  an 
electric  announcing  bell,  a  relay,  an  electro- 

magnet, an  armature  arranged  to  be  attracted 
by  said  magnet,  a  lever  arranged  supporting 
said  armature,  a  pawl  connected  with  and 

60  adapted  to  be  operated  with  the  lever,  a  re- 
tractile spring  arranged  connecting  the  lever 

and  adapted  to  actuate  the  lever  and  pawl 
when  said  electro  magnet  becomes  demagnet- 

ized and  releases  the  armature,  an  arbor  bear- 
65  ing  a  ratchet  wheel  arranged  to  be  engaged 

and  actuated  by  the  pawl,  and  also  bearing  a 

hand  having  a  metallic  brush  adapted  to  en- 
gage with  pins  or  plugs  set  in  the  perfora- 
tions of  the  face  ring,  with  electric  conduct- 

ors for  connecting  said  parts  in  the  manner  73 
set  forth;  in  combination  with  the  main  line 
conductors  and  battery  thereof,  and  the 
transmitting  mechanism  of  a  clock,  substan- 

tially as  and  for  the  purpose  specified. 
2.  Thecombination  with  the  clock  provided  75 

with  the  transmitting  mechanism,  and  with 
the  main  line  conductors  and  battery  thereof 
arranged  connecting  said  clock  mechanism 
and  adapted  to  have  the  circuit  intermittently 
made  and  broken  by  said  clock  mechaniam,  80 
of  the  electric  program  clock  and  annuncia- 

tor comprising  a  face  dial,  a  metallic  ring  ad- 
jacent the  dial,  an  arbor  carrying  a  face  hand 

having  a  brush  or  equivalent  device  for  en- 
gaging with  plugs  or  projections  of  said  face  85 

ring,  and  a  ratchet  wheel  in  the  rear  of  said 
diai,  a  pawl  and  lever  mechanism  for  actuat- 

ing the  ratchet  wheel  and  hand,  a  retractile 
spring,  an  electro  magnet  and  armature  for 
actuating  the  lever,  and  pawl;  a  local  battery,  90 
an  electrical  bell;  a  relay  for  making  and 
breaking  the  local  circuit,  and  electrical  con- 

ductors for  connecting  said  parts  in  the  man- 
ner and  for  the  purpose  substantially  as  set 
forth.  95 

3.  In  the  electric  program  clock  and  annun- 
ciator described,  the  combination  of  the  main 

lines  and  battery  thereof;  the  relay  connected 
in  parallel  with  said  main  lines;  the  electro- 

magnet electrically  connected  with  the  relay;  100 
the  frame  supporting  the  electro-magnet;  the 
lever  pivotally  supported  by  the  frame  and 
carrying  at  one  end  the  magnet  armature, 
and  at  its  opposite  end  the  pawl,  held  upright 
to  its  work,  by  a  spring;  the  ratchet  wheel  105 
carried  on  the  hand  arbor,  supported  by  the 
frame,  and  adapted  to  be  engaged  by  the 
pawl;  and  the  retractile  spring  arranged  and 
connecting  the  lever,  substantially  as  and  for 
the  purpose  set  forth.  no 

4.  In  the  electric  program  clock  and  annun- 
ciator described,  the  combination  with  the 

main  line  and  battery  thereof,;  the  relay  con- 
nected in  parallel  with  said  main  lines;  the 

electromagnet  electrically  connected  with  the  115 

relay;  the  lever  carrying  the  magnet  arma- 
ture at  one  end,  and  the  pawl  at  its  opposite 

end;  the  retractile  spring  connected  to  hold 
down  the  spring;  the  ratchet  wheel  carried 
on  the  hand  arbor,  and  adapted  to  be  engaged  1 20 
and  actuated  by  the  pawl;  the  face  indicat- 

ing hand  carrying  a  brush;  the  face  ring  ar- 
ranged adjacent  the  path  of  said  hand  brush, 

and  having  studs  or  lugs  adapted  to  be  en- 
gaged by  said  brush  during  its  circuit;  and  125 

of  the  electric  announcing  bell  electrically 
connected  with  said  face  ring,  and  with  the 
electro-magnet,  substantially  as  and  for  the 
purpose  set  fortn. 

5.  The  combination  with  the  main  line  cir-  130 
cuit,  and  local  circuit,  of  a  clock  for  periodi- 

cally making  and  breaking  said  main  line 
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circuit,  a  relay  in  said  main  line  circuit  for 
making  and  breaking  said  local  circuit,  elec- 

tro magnetic  operating  mechanism  in  the  lo- 
cal circuit  for  moving  an  indicating  hand,  a 

branch  in  the  local  circuit,  one  or  more  pro- 
jections forming  one  terminal  of  said  branch 

circuit,  a  brush  carried  by  the  indicating  hand 
forming  the  other  terminal,  and  a  suitable 

aununciator  in  the  branch  circuit,  operated 
upon  the  contact  of  the  brush  with  one  of  the  ro 
projections,  substantially  as  specified. 

ANDREW  J.  REAMS. 
Witnesses: 

WM,  J.  IIUTCHINS, 
N.  B.  IIagin. 
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To  all  ivJiom  it  may  concern*. 
Be  it  known  that  I,  Angus  C.  Gordon,  a 

citizen  of  the  United  States,  residing  at  Roch- 
ester, in  the  county  of  Monroe,  in  the  State  of 

5  New  York,  have  invented  an  Improved  Rail- 
way-Signal, of  which  the  following  is  a  speci- 

fication, reference  being  had  to  the  accompa- 
nying drawings. 

My  invention  relates  to  an  improved   rad- 
io way  signal,  designed  to  display  a  visible  sig- 

nal for  a  limited  period  of  time  to  indicate 
the  number  of  minutes  which  have  elapsed 
since  the  passage  of  the  last  train. 
My  improved  railway  signal   is  fully  de- 

15  scribed  and  illustrated  in  the  following  speci- 
fication and  the  accompanying  drawings, — 

the  novel  features  thereof  being  specified  in 
the  claims  annexed  to  the  said  specification. 

In  the  accompanying  drawings  represent- 
20  ing  my  improved  railway  signal; — Figure  1  is 

a  side  elevation,  showing  the  mechanism  for 
operating  the  signal  from  a  passing  engine 
or  train.  Fig.  2  is  a  partial  side-elevation, 
taken  at  right  angles  to  Fig.  1.     Fig.  3  is  a  plan 

25  view  of  the  operating  mechanism.  Fig.  4  is 
a  section  showing  the  springs. 

My  improved  railway  signal  consists  essen- 
tially of  an  upright  or  standard  arranged  at 

a  suitable  distance  from  the  track,  and  sup- 

30  porting  a  dial  and  pointer,  and  a  clock-work 
arranged  to  be  set  in  operation  by  a  passing 
train,  so  that  up  to  a  certain  period  of  time, 
preferably  half-an-hour,  after  the  passage  of 
such  train,  the  engineer  of  the  next  succeed- 

35  ing  train  is  notified  how  many  minutes  have 
elapsed  since  the  last  preceding  train  passed. 
The  clock-work  actuates  the  pointer  for  half- 

an-hour  after  the  passage  of  the  train, — and 
the  next  train  restores  the  pointer  to  its 

40  original  position  and  again  starts  the  clock- 
work into  operation.     The  clock-work  is  ar- 

ranged or  constructed  so  as  to  run  for  only  a 
definite  period  of  time. 

A  represents  the  dial,  B  the  pointer,  C  the 

45  clock-work,  D  the  standard,  and  E  the  oper- 
ating lever,  which  is  arranged  at  a  suitable 

distance  from  the  rails  in  such  position  as  to 

be  moved  by  the  arm  or  roller  F  on  the  en- 
gine or  train.     The  dial  is  arranged  to  face 

50  the  engineer  on  an  approaching  train.  The 

pointer  B,  when  the  clock-work  has  been 

started,  begins  to  move  in  the  direction  indi- 

cated by  the  arrow  in  Fig.  2,  and  continues 
such  movement  for  thirty  minutes, — the  dial 
being  provided  with  a  suitable  corresponding  55 
graduation.  At  the  end  of  this  period,  the 
clock  ceases  to  drive  the  pointer,  and  the  en- 

gineer of  the  next  train  is  informed  that  the 
preceding  train  is  at  least  one-half  an  hour 
in  advance.  If  the  pointer  occupies  any  in-  60 
termediate  position,  the  engineer  will  know 
from  such  indication,  how  many  minutes  have 
elapsed  since  the  preceding  train  passed  the 

signal. 
It  will  be  understood  that  the  signals  will  6k 

be  placed  at  suitable  distances  apart  along 
the  line  of  the  road,— say  one  or  two  miles 
and  preferably  on  both  sides  of  the  track. 
The  clock-work  is  arranged  so  that  the  pend- 

ulum or  vibrating  part  is  set  in  motion  at  the  70 
same  time  that  the  pointer  is  restored  to  po- 

sition  and   the   spring   which   operates  the 
clock-work  is  set  by  a  passing  train.     This  is 
effected  as  will  hereinafter  be  described  by 
the  superior  force  of  spring  s  which  is  nor-  75 
mally  overcome  by  the  spring  G  and  so  as  to 
be  held  away  from  spring  r. 

The  lever  E  is  pivoted  on  the  rod  a  arranged 
to  turn  in  any  suitable  supports,  such  as  in- 

dicated at  b  in  the  drawings.  The  rod  a  ex-  80 
tends  outward  from  the  track  to  the  point 
where  the  standard  is  erected.  The  signal 

may  be  supported  bj7  a  bar  or  plank  c  attached 
to  the  ties, — the  lower  t>nd  of  the  standard 
being  inserted  in  the  ground.  85 

The  lever  E  is  swung  by  the  contact  of  the 
lug  or  roller  F  from  the  position  indicated  by 
the  full  lines  in  Fig.  1,  to  that  represented  b}T 
the  dotted  lines  E', — this  movement  com- 

pressing the  spring  G  in  the  tube  II,  which,  90 
immediately  after  the  lug  F  has  passed  re- 

stores the  lever  to  its  original  position.  A 
rod  I  passes  through  the  spring  in  the  tube, 
being  pivoted  to  the  lever  Eat  one  end,  as  in- 

dicated at  d,  Fig.  1,  and  at  the  other  end  pro-  95 
vided  with  a  piston  or  follower,  /,  which  bears 
against  the  spring  G.  The  tube  II  is  pro- 

vided with  a  head  g,  through  which  the  rod  I 
slides.  The  rod  I  is  provided  with  a  stop  or 
collar  e,  which  limits  the  movement  of  the  :co 
spring  and  the  lever.  At  the  other  end  the 
tube  has  a  head  h  which  is  pivoted  in  a  suit- 

able bracket  j  attached  to  the  bar  c  or  other 
suitable  support.    In  order  to  control  the  re- 
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turn  movement  of  the  lever,  an  air-inlet  valve 
may  be  attached  to  the  tube,  as  indicated  at 
i,  Fig.  1.  This  valve  opens  inward  and  per- 

mits the  free  entrance  of  the  air  behind  the 

5  piston/,  but  retards  its  escape,  so  that  it  re- turns at  a  graduated  speed. 
The  upper  end  of  the  lever  E  is  preferably 

given  a  curved  form, — the  lower  part  of  the 
curve  being  inclined  upward,  as  shown  at  7^-, 

10  so  that  it  may  be  started  in  motiou  gradually 
and  without  shock  by  the  contact  of  the  lug 
F.  Theconstructionissuchthatthelugaided 

by  spring  s  has  only  to  overcome  the  inertia 
of  the  iever  and  the  resistance  of  the  spring 
G,  since  the  lever  turns  freely  on  the  rod  a. 

The  rod  or  rock-shaft  a  is  provided  with  an 
arm  I,  which  has  a  lug  m  which  projects  over 
the  edge  of  the  lever  E.  At  the  end  away 
from  the  track,  the  rock-shaft  a  is  provided 
with  an  arm  n,  which  is  connected  by  a  suit- 

able link  0  or  other  device  with  a  rod  p  which 
slides  inside  the  tube  J  supported  in  any  suit- 

able way  from  the  standard.  The  tube  J  con- 
tains two  springs,  r  and  s,  Fig.  4,  of  different 

tensions, — the  lower  one  s  being  the  stronger 
of  the  two.  The  rod  p  runs  through  a  head 
on  the  lower  end  of  the  tube  J,  extends  through 

the  spring  s,  and  is  provided  with  a  head  t, 
Fig.  4,  which  bears  on  the  upper  end  of  the 

30  spring.  When  the  lever  E  moves  from  E  to 

E',  the  spring  s  expands,  compressing  the 
spring  r,  and  turning  the  rock-shaft  a  so  that 
the  lug  m  is  held  in  contact  with  the  edge  of 
the  lever  until  said  spring  has  expanded  and 

35  lifted  rods  p  and  q  with  the  effect  to  compress 
soring  r.  Said  spring  s  therefore  through  the 
medium  of  armn,  rock  shaft  a,  and  rock  shaft 
t  and  lug  m  normally  acts  upon  lever  E  in 

opposition   to  spring  I'  and  diminishes  the 
40  force  required  to  operate  said  lever  by  the 

train.  The  return  movement  of  the  lever  E, 
under  the  influence  of  the  spring  G,  draws 
the  rod  p  downward,  and  compresses  the 
spring  s, — thus  allowing  the  spring  r  to  ex- 

pand, and  this  movement  of  the  spring  r  op- 
erates the  clock-work  and  is  regulated  by 

the  escapement,  as  hereinafter  described. 
The  rod  q  passes  through  the  spring  r, — be- 

ing provided  at  the  lower  end  with  the  head 

ri, "Fig.  4.  At  its  upper  end,  the  rod  q  is  pro- vided with  a  rack  v,  which  engages  with  a 
pinion  w,  which  is  connected  to  the  ratchet 
wheel  x,  so  that  the  pinion  and  ratchet  re- 

volve together.  A  spring  pawl  y,  Fig.  1,  on 
the  gear  K  of  the  clock-work,  engages  with 
the  teeth  of  the  ratchet  wheel  x.  As  the  rod 

q  and  rack  v  rise  upward,  the  ratchet-wheel 
turns  from  right  to  left,  in  Fig.  1,  the  pawl  y 

passing  freely  over  the  teeth.— no  movement 
60  being  imparted  to  the  clock  work.  When 

however  the  rack  v  is  lowered  by  the  action 
of  spring  r  the  pawl  engaging  the  teeth  of  the 
ratchet  wheel  drives  the  gear  K,  and  this 
movement  is  transmitted,  through  a  suitable 

65  train  of  gears,  such  as  L,  M,  N,to  the  escape- 
ment wheel  O,  the  movements  of  which  are 

controlled  by  the  oscillations  of  the  pendu- 

45 
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lum  P,  or  other  suitable  vibrating  part.  The 
rod  q  is  connected  with  the  shaft  z  of  the 
pointer,  by  the  chain,  cord,  or  other  suitable  70 

device,  a',  so  that  the  descent  of  the  rod  and 
rack,  which  is  regulated  by  the  clock-work, 
turns  the  pointer  from  left  to  right,  as  indi- 

cated by  the  arrow  in  Fig.  2.  When  the  rod 
q  is  raised  upward  the  return  movement  of  75 
the  pointer  is  secured,  by  the  weight  Q,  at- 

tached to  the  cord  b',  which  runs  over  the 
spool  R,  on  the  shaft  z,  which  carries  the 
pointer  B.  The  shaft  z  is  supported  by  a 
suitable  frame-work  S,  to  the  front  of  which  80 
the  dial  is  attached.  The  pointer  may  be  pro- 

tected by  a  glass  plate.  The  shafts  of  the 
clock-work  are  supported  by  a  suitable  frame 
T,  Fig.  2. — one  side  of  which  is  omitted  in 
Fig.  1.  85 

The  clock-work  is  of  any  ordinary  or  pre- 
ferred construction,  adapted  to  run  for  the 

length  of  time  which  the  pointer  is  intended 
to  indicate.  The  escapement  may  be  of  any 
ordinary  type,  and  the  oscillating  or  vibrat-  90 
ing  member  of  it,  is  arranged  to  be  set  in  mo- 

tion by  an  arm  or  lever  V,  Figs.  1  and  3  on 
the  rock-shaft  a.  When  the  rock -shaft  is 
turned  by  the  spring  s,  the  arm  V  swings  to 
V,  Fig.  1,  and  moves  the  pendulum  P  to  the  95 
left-hand,  so  that  as  soon  as  the  arm  returns 
to  its  original  position,  the  pendulum  begins 
its  swing.  Suitable  guides  may  be  provided, 
to  prevent  too  great  lateral  movement  of  the 
pendulum,  and  to  confine  the  arm  V  to  the  100 
proper  path.  The  arm  V  is  itself  a  spring,  or 
it  may  be  provided  with  a  spring  at  its  upper 
end,  to  prevent  its  striking  the  pendulum  too 
hard.  Said  arm  is  moved  by  the  rocking  of 
shaft  a  to  which  it  is  fixed  the  shaft  being  105 
moved  initially  in  one  direction  by  the  com- 

bined action  of  spring  s  and  of  a  train.  The 
shaft  is  rocked  back  and  arm  V  removed  from 
the  pendulum  to  permit  it  to  swing  by  spring 
G  which  comes  into  action  as  soon  as  the  lug  no 
F  passes  off  from  lever  E. 

The  rack  v  terminates  in  a  threaded  rod  c' , 
on  which  the  turn-buckle  d'  is  fitted,  so  that, 
the  flexible  connection  a'  being  attached  to  a 
swivel  eye  e'  at  the  upper  end  of  the  turn-  115 
buckle,  the  length  of  the  connection  may  be 
adjusted  to  bring  the  pointer  accurately  to 
the  proper  position.  The  turn-buckle  may 
be  secured  in  place  on  the  rod  by  a  jam-nut 

It  will  be  observed  that  the  passage  of  a  120 
train  will  restore  the  pointer  to  the  upright 
position,  whether  it  has  moved  the  whole  of 
the  half-revolution,  or  only  a  portion  of  the 
same. 

It  will  be  obvious  to  the  skilled  constructor  125 
that  many  changes  or  modifications  may  be 
made  in  the  construction  of  my  improved 
railway -signal,  without  departure  from  the 
essential  features  thereof.  Thus  the  pointer 
may  be  made  to  travel  in  a  straight  line,  a  130 
spring  may  be  substituted  for  the  weight  Q,  a 
weight  may  be  employed  to  actuate  the  clock 
movement  instead  of  the  spring  r,  the  clock- 
movement  maybe  of  a  different  construction 
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from  that  shown,  and  located  in  any  suitable 
relation  with  the  pointer,  the  ratchet  mech- 

anism may  be  variously  modified,  different 
kinds  of  springs  may  be  employed,  and  any 

5  suitable  mechanism  for  operating  the  clock 
from  a  passing  engine  or  train  may  be  adopt- 

ed. It  will  also  be  understood  that  the  lever 

E  and  attachments  may  be  used  in  connec- 
tion with  movable  railway-signals  other  than 

ro  that  herein  described.  It  will  also  be  under- 
stood that  an  ordinary  clock-movement  op- 

erated by  a  spring  can  be  attached  to  furnish 
the  greater  part  of  the  motive  power  requi- 

site to  operate  the  pointer. 
15      I  claim — 

1.  In  a  railway  signal,  a  clock  movement,  a 
spring  to  operate  it,  a  spring  adapted  to  be 
compressed  by  a  passing  train  and  an  inter- 

mediate spring  stronger  than  the  first  named 
20  and  adapted  to  act  against  it  and  to  act  with 

that  compressed  by  the  train  whereby  said 
intermediate  spring  cooperates  with  the  train 
and  compresses  the  clock  spring,  substan- 

tially as  set  forth. 
25  2.  In  a  railway  signal,  a  movable  device 

such  as  lever  E  in  the  path  of  the  train  and  a 
spring  such  as  s  normally  acting  to  aid  the 
train  in  moving  said  device,  substantially  as 
set  forth. 

30  3.  In  a  railway  signal,  a  clock  having  a  mo- 
tor to  run  it  a  definite  period,  a  clock  start- 
ing device  independent  of  the  clock  adapted 

to  be  operated  by  the  passing  of  a  train  at 
any  moment  between  the  beginning  and  end 

35  of  said  period,  consisting  of  a  rock  shaft  hav- 
ing an  arm  V  and  an  arm  E  the  latter  being 

arranged  in  the  path  of  a  moving  train,  sub- 
stantially as  set  forth. 

4.  The  combination,  in  a  .railway  signal,  of 
40  the  movable  pointer  B,  the  clock-movement 

C,  arranged  to  regulate  the  pointer  and  actu- 
ated bya  spring,  a  second  strongerass  spring 

acting  in  opposition  to  the  first,  and  mechan- 
ism operated  by  a  passing  train  whereby  the 

45  second  spring  is  released  to  compress  the  first 
to  actuate  the  clock-movement  during  its  ex- 

pansion, said  second  spring  normally  cooper- 
ating with  the  train  to  diminish  the  shock  of 

its  impact  substantially  as  described. 
50      5.  The  combination,  in  a  railway-signal,  of 

the  movable  pointer  B,  the  clock-movement 
C  arranged  to  move  the  pointer  and  operated 
by  the  spring  r,  the  stronger  spring  s,  acting 
in  opposition  to  the  spring  r,  and  a  movable 
arm  E  arranged  to  be  moved  bya  projection  55 
on  a  passing  train,  and  provided  with  a  spring 
G  acting  in  opposition  to  the  spring  s,  sub- 

stantially as  described. 
6.  The  combination,  in  a  railway-signal,  of 

the  movable  pointer  B,  the  clock-movement  60 
C,  the  spring  r  for  actuating  the  clock-move- 

ment, rack  v,  pinion  w,  and  ratchet  x  y,  and 
mechanism  arranged  to  be  operated  by  a  pass- 

ing train  and  adapted  to  compress  the  spring, 
said  spring  being  connected  and  adapted  to  65 
actuate  the  clock  movement  substantially  as 
set  forth. 

7.  The  combination,  in  a  railway-signal,  of 
a  movable  pointer  regulated  by  a  spring  act- 

uated clock-movement,  the  arm  E,  arranged  70 
to  be  moved  by  a  projection  on  a  passing 
train  and  provided  with  spring  G,  the  rock- 
shaft  a,  having  arms  I  and  n,  and  the  spring 
s,  arranged  to  act  in  opposition  to  the  spring 
which  actuates  the  clock  movement,  substan-  75 
tially  as  described. 

8.  The  combination,  with  a  movable  railway 
signal,  of  the  pivoted  lever  E,  having  inclined 
surface  k,  and  the  spring  G,  substantially  as 
described.  80 

9.  The  combination,  with  a  movable  railway 
signal,  of  the  pivoted  lever  E,  having  inclined 
surface  k,  the  spring  G  and  tube  II,  substan- 

tially as  described. 
10.  The  combination,  with  a  movable  rail-  85 

way-signal,  of  the  pivoted  lever  E,  having  in- 
clined surface  k,  the  spring  G,  tube  II,  rod  I 

having  follower  /,  and  air-valve  i,  substan- 
tially as  described. 

11.  The  combination,  in  a  railway-signal,  of  90 
a  movable  pointer,  a  clock-movement  operated 
by  a  spring  arranged  to  be  compressed  by  a 
passing  train,  the  lever  E,  spring  G,  rock-shaft 
a,  and  arm  V,  arranged  to  start  the  clock- 
movement,  substantially  as  described. 

ANGUS  C.  GORDON. 
Witnesses: 

Geo.  B.  Selden, 
J.  Watson  Sims. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Napoleon  B.  Rees,  a 

citizen  of  the  United  States,  residing  at  Lin- 
coln,in  the  county  of  Lincoln  and  State  of 

5  Kansas,  have  invented  certain  new  and  useful 
Improvements  in  Time-Locks;  and  I  do  here- 

by declare  the  following  to  be  a  full,  clear,  and 
exact  description  of  the  invention,  such  as 
will  enable  others  skilled  in  the  art  to  which 

to  it  appertains  to  make  and  use  the  same. 
This  invention  relates  to  that  class  of  locks 

which  are  connected  with  clockwork  so  ar- 
ranged as  to  prevent  them  from  being  un- 

locked except  at  a  given  time  by  the  clock, 
15  and  its  object  is  to  produce  a  simple  stop  or 

bar  to  prevent  withdrawing  a  lock-bolt  until 
a  given  time  and  means  for  automatically  re- 

leasing the  lock-bolt  so  that  it  may  be  oper- 
ated at  that  time;  and  in  certain  means  in 

20  the  nature  of  a  secret  arrangement  whereby 
the  lock-bolt  may  be  released  if  anything 
should  get  out  of  order  with  the  clock  works. 

To  this  end  my  invention  consists  in  the 
construction  and  combination  of  parts  form- 

25  ing  a  "  time  lock  "  hereinafter  described  and 
claimed,  reference  being  had  to  the  accom- 

panying drawings,  in  which: 
Figure  I,  is  a  view  of  a  portion  of  the  in- 

side of  a  safe  door  partly  broken  away  to 
30  show  my  invention  within.  Fig.  II,  repre- 

sents a  portion  of  a  safe  door  in  vertical  sec- 
tion through  its  thickness  showing  my  inven- 

tion. 

5  represents  the  door  of  a  safe,  6  the  lock- 
35  ing-bolt,  7  a  knob  having  a  finger  8,  to  en- 

gage the  bolt  6  whereby  the  same  may  be  slid 
to  and  fro  to  lock  and  unlock  the  door. 

9  is  a  guard  which  must  have  its  notch  10 
set  to  receive  the  rear  end  11,  of  the  bolt  6  be- 

40  fore  the  bolt  can  be  operated.  This  guard  is 
shown  to  represent  a  guard  of  any  combina- 

tion lock  and  all  the  parts  thus  far  described 
may  be  of  any  usual  or  preferred  arrange- 

ment as  they  are  not  my  invention. 
45  12  represents  a  latch  pivoted  to  the  door  or 

to  the  lock  plate  16,  and  it  is  adapted  to  fall 
by  gravity  to  engage  a  rear  shoulder  13  of  the 
bolt  6  when  it  is  in  its  forward  or  locked  po- 

sition to  hold  it  from  being  withdrawn  or  un- 
locked. 50 

14  is  a  lifting  rod  fitted  to  slide  vertically 
in  studs  15  which  project  from  the  lock  plate, 
and  it  is  connected  with  the  latch  12  by  means 
of  a  pivot  stud  17  whereby  its  weight  is  added 
to  the  weight  of  the  latch  to  insure  the  fall-  55 
ing  of  the  latter  when  the  bolt  is  locked. 

18  represents  one  or  more  studs  upon  the 
lifting  rod  and  19  is  a  lever  carried  by  the 
spindle  20  of  a  clock,  and  one  of  the  studs  18 
is  in  the  circular  path  of  this  lever  so  that  the  60 
clock  in  its  progress  of  usual  movement  will 
at  a  given  time,  bring  the  lever  19  into  en- 

gagement with  a  stud  18  and  lift  the  rod  14 
and  latch  12  so  that  the  bolt  may  be  with- 

drawn or  unlocked.    There  may  be  any  num-  65 
ber  of  clocks,  each  provided  with  a  lever  19 
to  engage  one  of  the  studs  18,  thus  guarding 
against  accident  to  any  clock  and  insuring 
the  release  of  the  lock  bolt  at  the  given  time 
even  if  one  clock  should  fail.    But  to  further  70 
enable  those  in  the  secret  to  open  the  safe 
door  if  the  clocks  fail  I  provide  an  aperture 
21  directly  through  the  safe  and  door  under 
the  lifting  rod  14,  to  admit  a  rod  from  the  out- 

side, whereby  my  safety  latch  12  may  be  75 
raised  and  then  anyone  knowing  the  combi- 

nation may  unlock  the  door.    This  aperture 
21  may  be  closed  at  the  bottom  by  a  screw 
plug  23  so  as  to  be  undiscoverable  unless  the 
secret  is  known  to  one  searching  for  it.    The  80 
relation  between  the  clock  hands  22  and  the 

lever  19  may  be  changed  so  as  to  set  the  le- 
ver to  engage  the  lifting  rod  14  and  release 

the  bolt  at  any  desired  time,  by  arranging  the 
time  hand  with  a  common  friction  thimble  85 
connection  on  its  spindle  20. 

24  is  a  spring  rod  fixed  at  25  to  the  inside  of 
the  door,  with  the  opposite  end  26  projecting 
into  the  path  of  the  minute  hand  of  the  clock. 
This  rod  is  curved  to  project  into  the  path  of  90 
the  arm  19  to  be  pushed  thereby  so  that  the 
end  26  will  be  projected  at  the  time  when  the 
lifting  rod  14  is  raised  and  will  stop  the  clock 
before  the  minute  hand  makes  another  cir- 

cuit and  before  the  arm  19  can  escape  from  95 
the  stud  18,  thus  preventing  the  safe  being 
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relocked  even  if  not  opened  immediately  on 
the  appointed  hour. 

Having  thus  fully  described  my  invention, 
what  I  believe  to  be  new,  and  desire  to  secure 
by  Letters  Patent,  is  the  following: 

The  combination  in  a  time  lock;  of  a  lock- 
ing bolt  fitted  to  slide  in  a  frame;  a  latch  to 

engage  and  stop  the  bolt;  a  clock  upon  the 
said  frame;  a  rod  fitted  to  lift  the  said  latch; 
a  lever  communicating  between  the  clock  and 
lifting  rod;  and  a  spring  rod  fixed  at  one  end 

to  the  frame  and  projecting  at  the  other  end 
into  the  path  of  the  clock  hand,  and  project- 

ing midway  into  the  path  of  the  said  lever, 
substantially  as  described. 

In  testimony  whereof  I  affix  my  signature  in 
presence  of  two  witnesses. 

NAPOLEON  B.  REES. 

Witnesses: 
W.  H.  Cecil, 
W.  S.  Green. 

l5 
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States  Patent  Offic; 

WILLIAM   KAISLING,    OF   ALLEGHENY,   PENNSYLVANIA. 

ELECTRIC  CLOCK   STRIKING   MECHANISM. 

SPECIFICATION  forming-  part  of  Letters  Patent  No.  493,777,  dated  March  21, 1893. 

Application  filed  April  4, 1892.    Serial  No.  427,723,    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  Kaisling,  a 

citizen  of  the  United  States,  residing-  at  Al- 
legheny, in  the  connty  of  Allegheny  and  State 

5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Electric  Time- 
Annunciators;  and  I  do  hereby  declare  the 
following  to  be  a  full,  clear,  and  exact  de- 

scription of  the  invention,  such  as  will  enable 
ro  others  skilled  in  the  art  to  which  it  pertains  to 

make  and  use  the  same,  reference  being  had  to 
the  accompanying  drawings,  which  form  a 
pai't  of  this  specification. 

My  invention  relates  to  an  improved  elec- 
15  trie  annunciator  for  clocks,  and  consists  in 

certain  details  of  construction,  and  combina- 
tion of  parts  as  will  be  fully  described  here- 

inafter. 

In  the  accompanying  drawings,  Figure  1  is 
2c  a  diagraphic  view  showing  the  several  electric 

circuits  and  portions  of  the  mechanical  de- 
vices which  form  the  subject  of  the  present 

invention  and  Fig.  la  is  a  fragmentary  detail 
to  be  referred  to  hereinafter.     Fig.  2  is  a  face 

25  view  of  the  mechanism  for  closing  the  several 
bell  ringing  circuits  and  Fig.  3  is  aside  view 
of  the  same.  Fig.  4  is  a  rear  elevation  of  the 
same  showing  the  mechanism  seen  at  the 
right  in  Fig.  3. 

30  The  object  of  my  invention  is  to  provide  an 
electric  apparatus  which  when  connected  with 
an  ordinary  time  clock  will  indicate  the  hours, 
and  quarters;  by  successive  taps  on  a  bell, 
thus  providing  a  device  by  the  use  of  which 

35  the  time  of  the  day  maybe  indicated  at  a  num- 
ber of  different  points  or  places,  with  but  one 

clock  or  time  piece. 
To  construct  an  apparatus  in  accordance 

with  my  invention  I  provide  a  contact  disk 
40  and  attach  the  same  to  the  sleeve  ordinarily 

carrying  the  hour  hand  or  pointer.  This  disk 
consists  of  a  flat  piece  of  metal  having  a  se- 

ries of  contacts,  1 — 2 — 3 — ,  <fcc,  which  extends 
in  concentric  semi-circles  about  the  face  of  the 

45  disk,  and  of  varying  lengths — from  a  complete 
circle  1,  to  one  twelfth  of  a  circle  12,  at  the  in- 

side, thus  leaving  an  irregular  spiral  shaped 
space  about  the  center  of  the  disk.  Fixed  to 
the  shaft  of  the  clock  ordinarily  carrying  the 

50  minute  hand  is  a  second  smaller  disk  A,  bear- 
ing three  integral  contacts  a,  b,  c,  equal  to 

three  quarters,  one  half,  and  one  quarter  of  a 

circle  respectively.  This  disk  A  is  of  a  less 
radius  than  the  radius  of  the  inner  semi-cir- 

cular contact  12  of  the  series  of  contacts  on  55 
disk  1  and  is  concentric  with  said  disk  1. 
These  contacts  a — b — c,  are  for  the  purpose 
of  indicating  the  quarter  hours,  while  those 
1-12,  inclusive,  are  for  the  hours.  Placed 
within  reach  of  the  above  described  contacts  60 
is  a  double  comb  16 — 17,  each  arm  of  which 
is  connected  by  a  wire  to  a  disk  20.  Thisdisk 
20,  is  provided  with  fifteen  contacts  23,  three 
of  which  marked  24,  are  connected  to  the 
comb  17,  by  independent  wires  19,  and  the  65 
other  contacts  23,  by  independent  wires  18,  to 
the  comb  16.  This  disk  20,  is  held  stationary, 
and  is  provided  with  a  revolving  contact  arm 
47,  which  is  operated  by  a  barrel  spring  (not 
shown)  and  train  of  gearing  33,  of  the  character  70 
usually  employed  in  clocks  for  the  purpose  of 
giving  the  said  moving  contact  arm  47,  a  slow 
rotary  movement.  Attached  to  a  suitable 
point  near  the  disk  20,  is  a  magnet  25,  and 
armature  26,  which  is  connected  to  the  bat-  75 
tery  27,  in  a  manner  hereinafter  described. 
Attached  to  the  armature  26,  is  a  tapper  31, 
which  is  within  reach  of  a  bell  32,  and  is 

adapted  to  strike  the  same  when  the  said  ar- 
mature has  been  attracted  by  the  magnets.       80 

Mounted  in  the  frame  60,  carrying  the  re- 
volving contact  arm  47,  is  a  shaft  40,  to  which 

is  secured  a  contact  arm  35,  which  is  insu- 
lated from  the  said  shaft  40,  and  capable  of  a 

limited  movement  to  make  separate  electric  85 
connections  with  two  stationary  contacts 
41 — 42.  One  of  these  contacts,  41,  is  con- 

nected by  a  wire  43,  to  the  wire  18,  connect- 
ing the  first  contact  1,  of  the  hour  disk.  The 

other  coutact  42,  is  connected  by  a  wire  28  90 
with  the  negative  pole  of  the  battery  27,  and 
the  said  arm  35  with  the  magnets  25,  and  the 
magnets  to  the  binding  post  54  on  the  frame 
60.  Secured  in  this  same  frame  60,  on  an- 

other shaft  is  a  disk  or  wheel  21,  having  a  95 
notch  34,  formed  in  its  periphery,  in  which  a 
bent  wire  52,  connected  to  the  shaft  40,  rests, 
which  bent  wire  serves  to  slightly  revolve  the 
shaft  40,  and  thereby  move  the  arm  35,  from 
the  contact  41,  to  the  contact  42.  Connected  100 
to  this  same  shaft  40  is  a  short  arm  48,  which 
bears  at  its  outer  end  upon  the  upper  surface 
of  a  spring  catch  49,  mounted  on  disk  21,  and 
from  the  underside  of  said  shaft  40  projects 
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a  second  arm  50,  the  extremity  of  which  is 
beut  downward  so  as  to  lie  in  the  path  of  a 
projecting  finger  51,  on  the  armature  20,  as 
clearlj7  seen  in  Fig.  3  of  the  drawings.  The 

5  operating  spring,  and  its  connected  train  of 
gearing  33,  are  held  in  check  by  an  arm  53, 
bearing  against  one  of  the  speed  faus  or  regu- 

lators, 32'  and  the  said  arm  53,  released  from 
the  fan  32',  by  another  lever  50  engaging  with 

io  a  pin,  51  projecting  from  one  side  of  the 
armature  20.  Thus  it  will  be  seen  that  when 
the  armature  20,  is  drawn  toward  the  magnet 
25,  by  the  flow  of  a  current  of  electricity  there- 

through, the  shaft  40  is  partially  rotated,  such 
15  rotation  being  only  sufficient  to  disengage  the 

arm  53  from  the  regulator  32'  and  set  the 
clock  work  driven  by  the  spring  above  men- 

tioned and  the  gearing  33  in  motion,  the 
spring  catch  49,  preventing,  by  its  engage- 

20  ment  with  the  arm  48,  the  further  rotation  of 
said  shaft  40  whereby  the  arm  35,  would  be 
brought  into  contact  with  the  contact  piece 
42.  The  clock  work  being  thus  set  in  motion, 
the  disk  21  is  rotated,  whereby  the  catch  49 

25  is  moved  from  under  the  arm  48,  on  shaft  40 
and  said  shaft  40  is  still  further  rotated  by 
the  engagement  of  the  arm  52  with  the  pe- 

riphery of  the  disk  21,  beyond  the  notch  34, 
the  direction  of   rotation  of  the  disk  being 

30  indicated  by  the  arrow  in  Fig.  2.  A  small 

spiral  spring  40x  mounted  on  shaft  40,  one 
end  of  which  is,  secured  to  the  shaft  and  the 
other  end  to  the  frame  00  serves  to  retract 
said  shaft  to  its  normal  position  (seen  in  Fig. 

35  2)  after  the  disk  21  has  made  a  complete  ro- 
tation and  the  arm  52  has  again  fallen  into 

notch  34,  lifting  arm  48,  up  so  that  its  ex- 
tremity rests  again  above  the  catch  49,  which 

wipes  in  to  allow  of  the  upward  movement  of 
40  said  arm  as  will  be  readily  understood. 

A  clock  is  provided  and  placed  at  a  suit- 
able position  in  one  of  the  rooms,  and  one  of 

the  instruments  for  striking  the  bell  32,  placed 
in  another  room  some  distance  away,  and  elec- 

45  trically  connected  as  described.  A  wire  29, 
connects  the  outside  contact  1,  of  the  large 
disk  with  the  positive  pole  of  the  battery  27 
and  another  wire  28,  connects  the  negative 
pole  of  the  battery  with  the  contact  42  set  in 

=;o  the  frame  00.  Another  wire  30  connects  said 

positive  pole  of  the  battery  with  the  binding- 
screw  54,  set  in  frame  00,  the  circuit  through 
said  wire  30  being  normally  open  by  the  pro- 

vision of  a  circuit  breaker  or  push  button  33' 
55  therein.  The  contacts  1-12,  are  so  arranged 

on  the  hour  sleeve  as  to  bring  the  points  of 
the  comb  10,  on  the  outside  contact  at  one 

o'clock;  the  first  and  second  at  two  o'clock 
the  first,  second   and  third  at  three  o'clock, 

60  &c,  and  hold  the  said  contacts  the  entire 
twelve  hours.  The  inner  contacts  a — b — c, 
are  arranged  on  the  minute  shaft,  in  a  man- 

ner that  after  the  first  quarter  hour,  the  first 
contact  will  be  made  with  the  contact  17,  far- 

65  thest  from  the  center.  At  and  after  the  half 
hour  two  contacts  a — b  will  be  made,  and  at 
and  after  the  three  quarters  the  three  contacts 

a — b — e  will  be  made,  and  at  the  full  hour  all 
three  contacts  broken,  and  then  again  made 
in  the  same  order.  7° 

In  operation;  when  it  is  desired  to  ascertain 
the  time  within  hearingofthebell32,thebutton 

33'  is  pressed  which  completes  a  circuit  from 
the  negative  pole  of  the  battery  27,  through 

the  wire  30,  and  push  button  33',  to  the  bind-  75 
ing  post  54  on  the  frame  00,  to  the  magnets 
25,  through  said  magnets  and  wire  40,  through 
the  contact  arm  35,  and  contact  41,  and  wire 
43,  to  the  first  wire  18,  to  the  contact  1,  and 
wire  29  back  to  the  positive  pole  of  the  bat-  80 
tery.     When  this  circuit  has  been  completed 
the  armature  20,  is  attracted  toward  the  mag- 

nets 25,  moving  the  lever  50,  slightly  rotating 
the  shaft  40,  until  stopped  by  the  engagement 
of  the  arm  48  with  the  upper  side  of  the  spring  85 
catch  49  on  the  disk  21  and  releasing  the  fan 

32',  which  puts  the  train  of  gearing  33  in  mo- tion.    This  movement  rotates  the  contact  arm 
47,  and  stop  disk  21,  which  are  attached  to  the 
same  shaft,  the  arm  moving  over  the  first  con-  90 
tact  on  the  disk  20,  complete  a  circuit,  as  by 
this  time  the  disk  21,  has  moved  sufficiently 
to  withdraw  the  lever  52,  from  the  notch  34, 
and  at  the  same  movement  of  the  disk  and 
lever  52,  the  lever  50  is  moved  out  of  reach  of  95 
the  pin  51,  projecting  from  the  armature  20, 
and  at  the  same  time  the  contact  arm  35,  is 
moved  over  to  the  contact  42.     When  this  last 
described  contact  is  made  a  circuit  is  com- 

pleted from  the  negative  pole  of  the  battery  1 : 
27,  through  the  wire  28,  contact  42,  arm  35,      v. 
wire  40,  through  the  magnets  25  to  the  frame 
60,  to  moving  contact  arm  47,  through  the  first 
contact  on  the  disk  20,  to  wire  18,  and  comb 
10,  to  contact  1,  through  said  contact  1,  and  105 
wire  29,  to  the  positive  pole  of  the  battery. 
This  circuit  when  completed  attracts  the  ar- 

mature to  the  magnets,  and  the  tapper  strikes 
the  bell,  32  which  will  indicate  the  hour  as 
one  o'clock.  no 

At  Fig.  1  on  the  drawings  three  of  the  con- 
tacts are  made  by  the  comb  16,  while  but  one 

contact  is  made  with  the  comb  17,  which 
would  give  three  taps  of  the  bell,  and  after  a 
short  interval  of  time  one  tap  of  the  bell.  115 
This  interval  is  caused  by  the  space  between 
the  last  contact  of  the  group  of  twelve,  and 
the  first  of  the  group  of  three.  The  bell  hav- 

ing been  tapped  three  times  in  quick  succes- 
sion, and  once  after  an  interval  of  time,  the  120 

time  of  day  is  a  quarter  past  three. 
All  the  circuits  for  tapping  the  bell  are  the 

same  from  the  contacts  on  the  disk  20,  to  the 
battery  27,  as  above  described,  and  separate 
and  independent  wires  are  used  from  thesaid  125 
contacts  to  the  two  combs  16,  and  17. 
Bymeansofanapparatussuch  as  described, 

time  may  be  ascertained  at  a  number  of  dif- 
ferent points  by  the  use  of  one  clock,  and 

several  of  the  instruments  for  operating  the  130 

bell. 
Having  thus  described  my  invention,  what 

I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 
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1.  The  combination  with  the  center  shaft 
of  a  clock  carrying  a  series  of  contacts,  of  a 
stationary  series  of  contacts  adapted  to  con- 

tact electrically  therewith  during  the  revolu- 
S  tion  thereof,  a  second  annular  series  of  sta- 

tionary contacts  electrically  connected  to  the 
last  named  series  of  stationary  contacts,  a 
contact  arm  arranged  within  said  annular  se- 
riesand  adapted  to  contact  electrically  there- 
to with  during  its  revolution,  a  normally  open 
electric  circuit,  including  a  generator  and 
signal,  of  which  circuit  each  of  the  respect- 

ive stationary  and  moving  contacts  and  said 
contact  arm  form  terminals,  a  spring  con- 

15  nected  with  said  contact  arm  and  adapted  to 
rotate  the  same,  a  detent  for  holding  said  con- 

tact arm  against  rotation,  and  means  for  dis- 
engaging said  detent,  whereby  said  circuit  is 

closed  and  the  signal  operated,  substantially 
20  as  set  forth. 

2.  The  combination  with  the  center  shaft 
of  a  clock,  carrying  a  series  of  contacts,  of  a 
stationary  series  of  contacts  adapted  to  con- 

tact electrically  therewith  at  different  points 
25  in  the  revolution  thereof,  a  second  annular 

series  of  stationary  contacts  electrically  con- 
nected with  the  aforesaid  series  of  stationary 

contacts,  a  contact  arm  arranged  within  said 
annular  series  of  contacts  and  adapted  tocon- 

30  tact  electrically  therewith  during  its  revolu- 
tion, a  spring  connected  to  said  contact  arm 

and  adapted  to  revolve  the  same,  a  pivoted 
detent  for  holding  said  contact  arm  against 
movement,  a  normally  open  electric  circuit 

35  including  a  generator  and  signal  of  which 
each  of  the  respective  stationary  and  moving 
contacts  and  said  contact  arm  form  termi- 

nals, a  normally  open  electric  circuit  includ- 
ing a  generator  and  an  electro-magnet,  the  ar- 

40  mature  of  said  magnet,  said  armature  being 
arranged  to  engage  said  pivoted  detent  in  its 
movement  and  release  said  spring,  and  means 
for  closing  said  last  named  circuit  whereby 
the  contact  arm  is  released  and   said  first 

45  named  circuit  closed  and  the  signal  therein 
operated,  substantially  as  set  forth. 

3.  The  combination  with  the  center  shaft 
of  a  clock  carrying  a  series  of  contacts,  of  a 
stationary  series  of  contacts  adapted  to  con- 

50  tact  electrically  therewith  during  the  revo- 
lution thereof,  a  second  annular  series  of  sta- 

tionary contacts  electrically  connected  to  said 
last  named  series  of  stationary  contacts,  a 
contact  arm  arranged  within  said  annular 
series  of  stationary  contacts  and  adapted  to 
contact  electrically  therewith  in  its  revolu- 

tion, a  spring  connected  to  said  contact  arm 
and  adapted  to  revolve  the  same,  a  pivoted 

detent  for  holding  said  contact  arm  against 
movement,  a  normally  open  electric  circuit  60 
including  a  generator  and  a  signal  of  which 
circuit  each  of  the  respective  stationary  and 
moving  contacts  and  said  contact  arm  and 
said  detent  form  terminals,  a  contact  point 
in  said  circuit  arranged  in  the  path  of  said  65 
detent  and  forminga  terminal  of  said  circuit, 
a  notched  disk  on  the  said  contact  arm  and 
adapted  to  revolve  therewith,  a  projection  on 
said  detent  engaging  said  notch  in  the  disk, 
a  normally  open  electric  circuit  including  a  70 
generator  and  an  electro-magnet,  the  arma- 

ture of  said   electro-magnet,  said  armature 
being  arranged  to  engage  said  pivoted  de- 

tent in  its  movement  and  disengage  the  same 
from  said  spring,  and  means  for  closing  said  75 
last  named  circuit,  whereby  the  signal  is  op- 

erated, substantially  as  set  forth. 
4.  The  combination  with  the  center  shaft 

of  a  clock,  carrying  a  series  of  contacts,  of  a 
stationary  series  of  contacts  adapted  to  con-  80 
tact  electrically  therewith  during  the  revolu- 

tion thereof,  a  second  annular  series  of  sta- 
tionary contacts  electrically  connected  with 

said  last  named  series  of  stationary  contacts, 
a  contact  arm  arranged  within  said  annular  85 
series  of  stationary  contacts  and  adapted  to 
contact  electrically  therewith  during  its  revo- 

lution, a  springconnected  to  said  contact  arm 
and  adapted  to  revolve  the  same,  a  shaft  bear- 

ing adetent  for  holdiugsaid  arm  against  move-  90 
menl,  a  normally  open  electric  circuit  includ- 

ing a  generator  and  a  signal  of  which  circuit 
each  of  the  respective  stationary  and  moving 
contacts  and  said  contact  arm  form  terminals, 
a  contact  point  in  said  circuit  and  forming  a  95 
terminal  thereof,  an  arm  on  said  shaft  play- 

ing over  said  contact  point  and  forming  the 
other  terminal  of  said  circuit,  a  notched  disk 
borne  by  said  contact  arm,  a  projection  on 
said  shaft  engaging  the  notch  in  said  disk,  a  100 
normally  open  electric  circuit,  including  a 

generator  and  an  electro-magnet,  the  arma- 
ture of  said  electro-magnet,  an  arm  on  said 

shaft  arranged  in  the  path  of  said  armature, 
a  moving  catch  for  preventing  the  full  move-  105 
ment  of  said  armature,  and  means  for  closing 
said  last-named  circuit  whereby  the  signal  is 
sounded. 

In  testimony  that  I  claim  the  foregoing  T 
hereunto  affix  my  signature  this  17th  day  of  no 
February,  A.  D.  1892. 

WILLIAM  KAISLING.     [>  s] 

In  presence  of — Charles  Large, 
M.  E.  Harrison. 
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To  all  wJiom  it  may  concern: 
Be  it  known  that  I,  George  J.  II.  Goehler, 

a  citizen  of  the  United  States,  residing  at 
Buffalo,  in  the  county  of  Erie  and  State  of 

5  New  York,  have  invented  new  and  useful  Im- 
provements in  Time-Locks,  of  which  the  fol- 

lowing is  a  specification. 
This  invention  relates  to  time  locks  for  safes 

and  vaults,  and  has  the  object  to  provide  the 
io  bolt  with  a  safety  locking  mechanism  which 

prevents  the  bolt  from  being  moved  inwardly 
and  unlocked  by  a  force  externally  applied. 

In  the  accompanying  drawings  consisting 
of  two  sheets:— Figure  1  is  a  front  elevation 

15  of  a  time  lock  provided  with  my  improve- 
ments, showing  the  position  of  the  parts  when 

the  bolt  is  unlocked.  Fig.  2  is  a  longitudinal 
vertical  section  of  the  same,  in  linear — x,Fig. 
1.     Fig.  3  is  a  vertical  section  at  right  angles 

20  to  Fig.  2,  in  line  y — y,  in  said  figure.  Fig.  4 
is  a  horizontal  section  in  line  z — z,  Fig.  3, 
Fig.  5  is  a  front  elevation  of  the  lock,  show- 

ing the  position  of  the  parts  when  the  bolt  is 
set,  preparatory  to  locking  the  same.     Fig.  6 

25  is  a  sectional  elevation,  showing  the  parts  in 
the  same  position  with  the  bolt  set.    Fig.  7  is 
a  similar  view,  showing  the  position  of  the 
parts  when  the  bolt  is  shot  or  locked. 

Like  letters  of  reference  refer  to  like  parts 
30  in  the  several  figures. 

A  represents  the  inclosing  case  of  the  lock, 
which  is  secured  to  the  frame  B  of  the  safe  or 
vault  in  any  suitable  manner.  This  case  is 
composed  of  side  walls  b  b,  upper  and  lower 

35  end  walls  b'  62,  and  a  cover  bs  forming  the 
front  side  of  the  case,  the  rear  side  of  the  case 
being  closed  by  the  safe-frame  to  which  it  is 
secured. 

C  represents  the  vertical  bolt  whereby  the 
40  safe  is  locked  and  unlocked,  and  which  is  ar- 

ranged in  the  case  with  its  back  resting  against 
the  frame  of  the  safe,  while  its  lower  end 
passes  through  an  opening  in  the  lower  end 
wall  W. 

45  c  represents  the  usual  spring  catch  whereby 
the  bolt  is  prevented  from  moving  out  when 
the  safe  door  is  open.  This  catch  is  secured 

with  its  upper  end  in  a  recess  c'  in  rear  of  the 
bolt  and  provided  at  its  lower  end  with  a 

50  shoulder  d  which  engages  with  the  outer  end 

of  the  bolt  when  the  latter  is  in  its  normal  or 
retracted  position. 

E  represents  the  vertically  movable  draw 
plate  which  is  yieldingly  connected  with  the 
bolt  by  a  tension  mechanism,  which  is  strained  55 
by  depressing  the  draw  plate  for  automati- 

cally locking  and  unlocking  the  bolt.  The 
draw  plate  is  provided  at  its  upper  end  with 
a  horizontal  flange  e  projecting  rearwardly. 
The  upper  front  portion  of  the  bolt  is  cut  out,  60 
forming  a  shoulder/ on  the  bolt  and  a  recess 

/'  in  the  case  above  the  shoulder/. 
G  represents  a  central  vertical  guide  rod 

secured  with  its  lower  end  to  the  shoulder 
of  the  bolt,  while  its  upper  portion  passes  65 
loosely  through  an  opening  g  in  the  flange 
of  the  draw  plate  and  is  provided  with  a  head 
bearing  against  the  upper  side  of  said  flange. 

g'  represents  a  spiral  spring  whereby  the 
bolt  is  shot  or  locked  and  which  surrounds  70 
the  central  guide  rod  G  and   bears  with  its 
ends  against  the  flange  of  the  draw  plate  and 
the  shoulder  of  the  bolt. 

H  represents  vertical  rods  which  pass  loose- 
ly through  openings  h  in  the  flange  e  on  op-  75 

posite  sides  of  the  central  guide  rod  G,  and 
which  are  secured  with  their  lower  ends  to 

lugs  hf  on  the  inner  sides  of  the  case,  while 
their  upper  ends  pass  through  openings  h2  in 
the  upper  end  wall  and  are  provided  with  80 
heads  bearing  upon  the  upper  end  wall. 

7i3  represents  the  springs  whereby  the  bolt 
is  retracted  or  unlocked  and  which  surround 
the  guide  rods  H  and  bear  with  their  ends 

against  the  lugs  h'  and  the  underside  of  the  85 flange  e. 
I  represents  a  hand  lever  whereby  the  draw 

plate  is  depressed  and  the  springs  g'  and  h3 
are  strained.  This  lever  is  arranged  trans- 

versely across  the  front  of  the  case  and  piv-  90 
oted  at  one  end  by  a  screw  i,  while  its  oppo- 

site end  passes  through  a  vertical  guide  loop 

i' .  The  draw  plate  is  provided  with  a  pin  i2 
which  projects  through  a  vertical  slot  i5,  in 
the  front  wall  of  the  case  underneath  the  hand  95 
lever,  so  that  upon  depressing  the  hand  lever, 
the  latter  will  bear  upon  the  pin  r  and  move 
the  draw  plate  downwardly.  The  hand  lever 

is  raised  by  a  spring  ll. 
J  represents  the  upright  catch  lever  where-  100 
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by  the  draw  plate  is  retained  in  its  depressed 
position.  This  lever  is  pivoted  with  its  lower 
end  to  the  front  side  of  the  inclosing  case  by 
a  screw,/  and  provided  above  its  pivot  with  a 

5  notch  having  a  shoulder/  on  its  upper  side 
and  an  inclined  surface,/  on  its  lower  side. 

Upon  depressing  the  draw  plate,  its  pin  i2 strikes  the  inclined  surface  of  the  catch  lever 
and  throws  the  latter  toward  the  pin,  so  that 

ro  its  shonlder  f  engages  over  the  pin  r  and 
holds  the  draw  plate  in  a  depressed  position. 

js  represents  a  spring  which  tends  to  disen- 
gage the  catch  lever  from  the  pin  i2. 

K  represents  a  horizontal  trip  lever  where- 
15  by  the  catch  lever  is  held  in  engagement  with 

the  pin  P  of  the  draw  plate.  This  trip  lever 
is  arranged  above  the  catch  lever  and  pivoted 
at  one  end  by  a  screw  k  to  a  supporting  block 
k'  on  the  safe-frame.     The  lower  side  of  the 

20  trip  lever  is  provided  with  a  shonlder  k2 
which  engages  with  the  upper  end  of  the  catch 
lever. 

k3  represents  a  spring  whereby  the  trip  le- 
ver is  yieldingly  held  in  contact  with  the  catch 

25  lever  and  which  bears  against  a  pin  k4  se- 
cured to  the  supporting  block.  The  opposite 

end  of  the  trip  lever  is  provided  with  a  for- 
wardly  projecting  pin  or  roller  k°  which  bears 
against  the  periphery  of  a  trip  wheel  L,  where- 

30  In'  the  shoulder  of  the  trip  lever  is  held  in  en- 
gagement with  the  catch  lever.  The  trip 

wheel  is  provided  with  a  radial  slot  I  which  is 

adapted  to  register  with  the  pin  k5  of  the  trip 
lever.     The  trip  wheel  is  connected  by  a  gear 

35  wheel  I'  with  a  clock-work  of  any  suitable  and 
well-known   construction,  whereby   the  trip 
wheel  is  rotated  in  the  direction  of  the  arrow, 
Fig.  5. 
m  represents  a   spring  whereby  the  trip 

40  wheel  is  rotated  in  a  direction  opposite  to  that 
of  the  arrow  in  Fig.  5,  when  the  clock  and  lock 
are  set. 
When  it  is  desired  to  set  the  lock,  the  hand 

lever  is  moved  downwardly  so  as  to  bear  on 
45  the  pin  of  the  draw  plate  and  depress  the  lat- 

ter until  the  pin  engages  in  the  notch  of  the 
catch  lever.  When  the  latter  engages  with 
the  pin  of  the  draw  plate,  the  upper  end  of 
the  catch  lever  engages  with  the  shoulder  of 

50  the  trip  lever,  and  the  trip  lever  in  turn  is 
held  down  by  the  trip-wheel  bearing  against 
the  pin  of  the  trip-lever,  thereby  holding  the 
draw  plate  and  the  springs  g'  and  7r  in  a  de- 

pressed position,  as  represented  in  Fig.  6. 
55  When  the  rotation  of  the  trip- wheel,  caused 

by  the  clock-work,  brings  the  slot  of  the  trip- 
wheel  in  register  with  the  pin  of  the  trip-le- 

ver, the  spring  of  the  catch  lever  disengages 
the  latter  from    the   pin    of  the  draw  plate, 

60  which  causes  the  upper  end  of  the  catch  le- 
ver to  ride  over  the  shoulder  of  the  trip-lever 

aud  raise  the  latter,  so  that  its  roller  enters 
the  slot  of  the  trip-wheel,  which  permits  the 
spring  g'  to  raise  the  draw  plate  and  the  bolt, 

65  thereby  unlocking  the  safe,  as  represented  in 
Figs.  2  and  3. 

A  forcible  entrance  into  the  safe  has  been 

effected  by  discharging  an  explosive  in  front 
of  the  bolt,  which  forced  the  latter  inwardly 

against  the  pressure  of  the  spring  g'  and  un-  70 locked  the  bolt. 
In  order  to  prevent  the  bolt  from  being 

moved  inwardly  or  unlocked  by  an  external 
force,  a  safety  locking  mechanism  is  provided 
which  is  constructed  and  arranged  as  fol-  75 
lows: — N  represents  a  tumbler  disk  which  isar- 
ranged  in  a  correspondingly-shaped  socket  n 
formed  in  the  front  side  of  the  bolt  below  its 
shoulder.  This  disk  is  provided  on  its  front  or 

outer  side  with  a  groove  n'  extending  radially  80 
from  the  periphery  toward  the  central  por- 

tion of  the  disk.  This  groove  stands  verti- 
cally when  the  disk  is  in  its  normal  position 

and  registers  with  a  vertical  groove  n2  formed 
in  the  front  side  of  the  bolt  and  extending  85 
from  the  shoulder  of  the  bolt  to  the  tumbler 

disk.  0  represents  an  abutment  or  projec- 
tion formed  vertically  on  the  rear  side  of  the 

draw  plate  and  arranged  in  the  front  groove 
n2  of  the  bolt  when  the  latter  is  in  a  normal  90 
or  raised  position.  When  the  tumbler  disk 
is  turned  so  that  its  groove  is  in  line  with  the 
front  groove  n2  of  the  bolt,  it  permits  the 
abutment  0  to  enter  the  groove  of  the  disk, 
so  that  the  draw  plate  and  bolt  can  move  95 
lengthwise  upon  each  other.  When  the  tum- 

bler disk  is  turned  so  that  its  groove  is  out  of 
line  with  the  front  groove  of  the  bolt,  the 
abutment  engages  against  the  periphery  of 
the  tumbler  disk  and  thereby  locks  the  bolt  100 
and  draw  plate  together  and  prevents  one 
from  moving  lengthwise  upon  the  other.  P 
represents  a  stop  which  shifts  the  tumbler  disk 
to  the  position  in  which  its  groove  is  in  line 
with  the  abutment.  This  stop  is  formed  on  the  105 
inner  side  of  the  side  wall  b'  of  the  case  and  is 
arranged  at  the  inner  end  of  a  recess  £>  formed 
in  the  side  of  the  bolt  adjacent  to  the  stop  and 
extending  inwardly  to  the  periphery  of  the 

tumber  disk,  q  i*epresents  a  screw  or  projec-  1 10 
tion  which  is  secured  to  the  periphery  of  the 
tumbler  disk  and  projects  into  the  recess  p,so 
that  when  the  bolt  is  retracted  the  last  por- 

tion of  its  backward  movement  causes  the 
projection  q  of  the  tumbler  to  strike  the  stop  115 
P  and  turn  the  tumbler  sufficient^  to  bring 
its  groove  in  line  with  the  abutment.  R  rep- 

resents a  spring  whereby  the  tumbler  disk  is 
turned  to  the  position  in  which  its  groove  is 
out  of  register  with  the  abutment.  This  120 
spring  is  secured  by  a  screw  r  in  a  recess 
formed  in  the  front  side  of  the  bolt  on  one 
side  of  the  disk  and  engages  with  its  ends 

against  the  bolt  aud  a  notch  r'  formed  in  the 
periphery  of  the  disk.  In  the  normal  or  re-  125 
tracted  position  of  the  bolt,  the  stop  P  holds 
the  disk  in  the  position  in  which  its  groove  is 
in  line  with  the  abutment.  Upon  moving  the 
draw  plate  downwardly  to  strain  the  springs 

g'  and  7i3,  the  abutment  enters  the  groove  in  130 
the  disk,  but  the  bolt  is  held  against  outward 
movement  by  the  catch  c,  as  represented  in 
Figs.  2  and  3.  When  the  door  of  the  safe  is 
closed  the  catcli  is  released  from  the  bolt, 
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?> 

which  permits  the  latter  to  be  shot  or  moved 

out  by  the  expansion  of  the  spring  g'.  The outward  movement  of  the  bolt  removes  the 
projection  q  of  the  tumbler  disk  from  the 

5  stop  P.  At  the  end  of  the  outward  move- 
ment of  the  bolt,  the  abutment  is  wholly  re- 

moved from  the  groove  of  the  tumbler  disk, 
whereby  the  latter  is  released  and  permitted 
to  be  turned  by  the  spring  R  into  the  position 

10  represented  in  Fig.  7,  in  which  the  slots  are  out 
of  register.  The  bolt  is  now  prevented  from 
being  moved  backward,  because  the  solid  por- 

tion of  the  periphery  of  the  tumbler  disk  bears 
against  the  abutment  of  the  draw  plate  and  the 

15  draw  plate  itself  is  held  against  backward 
movement  by  the  clock  tripping  mechanism. 
The  draw  plate  and  bolt  are,  therefore,  locked 
together,  which  effectually  prevents  the  latter 
from  being  moved  backward  by  an  external 

20  force.  When  the  clock  releases  the  tripping 
mechanism,  the  bolt  and  draw  plate  are 

drawn  back  together  by  the  springs  7i3,  and 
during  the  last  portion  of  the  backward 
movement,  the  projection  q  of  the  tumbler 

25  disk  strikes  the  stop  P  and  turns  the  disk 
into  the  position  in  which  its  groove  registers 
with  the  abutment  of  the  draw  plate,  pre- 

paratory to  again  setting  the  lock. 
I  claim  as  my  invention — 

30  1.  The  combination  with  the  locking  bolt 
and  the  movable  draw  plate  yieldingly  con- 

nected with  the  bolt,  of  a  safety  locking  mech- 
anism connected  with  the  bolt,  whereby  the 

bolt  is  locked  against  movement  on  the  draw 
35  plate  by  a  force  externally  applied,  substan- 

tially as  set  forth. 
2.  The  combination  with  the  locking  bolt 

and  the  movable  draw  plate  yieldingly  con- 

nected with  the  bolt,  of  a  tumbler  arranged 
upon  the  bolt  and  adapted  to  lock  the  bolt  40 
against  movement  upon  the  draw  plate,  sub- 

stantially as  set  forth. 
3.  The  combination  with  the  locking  bolt 

and  the  movable  draw  plate  yieldingly  con- 
nected with  the  bolt,  of  a  movable  tumbler  45 

arranged  upon  the  bolt  and  provided  with  a 
groove,  and  an  abutment  formed  on  the  draw 
plate  and  adapted  to  engage  either  in  the 
groove  or  against  the  edge  of  the  tumbler, 
substantially  as  set  forth.  50 

4.  The  combination  with  the  locking  bolt, 
and  the  movable  draw  plate  yieldingly  con- 

nected with  the  bolt,  of  a  safety  tumbler  ar- 
ranged upon  the  bolt,  and  a  spring  and  a  stop 

whereby  the  tumbler  is  shifted  in  opposite  55 
directions,  substantially  as  set  forth. 

5.  The  combination  with  the  inclosing  case, 
the  locking  bolt  and  the  movable  draw  plate 
yieldingly  connected  with  the  bolt,  of  an  os- 

cillating tumbler  disk  arranged  upon  the  60 
bolt  and  provided  with  a  groove  extending 
from  its  periphery  inwardly,  an  abutment 
formed  on  the  draw  plate,  a  spring  whereby 
the  tumbler  disk  is  turned  to  bring  its  groove 
in  line  with  the  abutment,  and  a  stop  formed  65 
on  the  inclosing  case  and  adapted  to  engage 
with  the  tumbler  disk  and  shift  the  latter  to 

bring  its  groove  out  of  line  with  said  abut- 
ment, substantially  as  set  forth. 

Witness  my  hand  this  13th  day  of  June,  70 
1892. 

GEORGE  J.  II.  GOEIILER. 

Witnesses: 
Theo.  L.  Popp, 
Feed  C.  Geyer. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Henri  Audemars  and 

Henri  Sandoz-Sandoz,  Swiss  citizens,  resid- 
ing at  Tarannes,  Switzerland,  have  invented 

5  a  new  and  useful  Repeating  Mechanism  for 
Timepieces,  of  which  the  following  is  a  speci- 
fication. 

The  invention  consistsof  an  improved  mech- 
anism for  sounding  the  hours,  quarters  and 

ic  minutes  in  watches  or  clocks,the  motive  power 
producing  said  sounding  being  of  any  desired 
character  (generally  a  mainspring)  and  the 
said  mechanism  being  put  into  action  either 
automatically  each  hour,  quarter  or  every  five 

15  minutes,  or  caused  to  repeat  when  one  acts 
upon  a  suitable  lever  or  pusher  provided  for 
that  purpose. 

In  the  accompanying  drawings,  Figures  1, 
2  and  3  are  elevations  showing  the  invention 

2c  applied  to  a  clock  and  Fig.  i  is  an  elevation 
showing  the  same  at  an  exaggerated  scale  ap- 

plied to  a  watch.  Fig.  5  shows  separately  the 
rocking-levers  J  m  and  L.  Fig.  G  represents 
the  lever  X,  its  arm  cc2  and  spring  Y.    Fig.  7 

25  shows  separately  the  rocking  piece  C  with  its 
racks  C  and  C2  and  arm  C4.  Fig.  8  is  a  sec- 

tion showing  the  sounding  springs. 
In  all  the  figures  the  same  letters  refer  to 

the  same  parts. 
30  A  is  the  hours  star  wheel  and  B  the  hours 

step  cam  or  staff  fixed  to  the  wheel. 
A'  is  a  cam  or  finger  fixed  to  the  minute 

wheel  of  the  clock  and  causing  at  each  revo- 
lution of  the  same  the  star  wheel  A  to  be  moved 

35  one  tooth. 
A2  is  a  brake  spring  preventing  the  jump- 

ing of  more  than  one  tooth  of  the  star  wheel 
A  at  a  time  and  u2  is  a  brake  spring  prevent- 

ing the  jumping  of  more  than  one  tooth  at  a 

40  time  of  the  star  wheel  u'  of  the  watch  shown 
in  Fig.  4. 

C  is  a  rocking  lever  pivoted  at  c  to  a  mov- 
able piece.  In  the  mechanism  shown  in  the 

drawings  it  is  formed  of  a  rocking  piece  J 
45  pivoted  at  j  to  the  plate  of  the  work. 

The  rocking  lever  C  is  provided  with  two 
racks  or  segmental  racks  C  and  C2  the  first 
one  being  provided  with  teeth  to  be  acted  upon 
by  a  driving  pinion  II,  rotated  by  the  motor 

50  of  the  watch  or  clock,  and  the  rack  C2  being 
provided  with  teeth  to  act  upon  the  levers  E 

and  D  of  the  hammers  F  and  G  to  cause  the 
hours,  quarters  and  minutes  to  be  sounded. 

The  purpose  of  the  just  described  construc- 
tion, and  especially  of  the  pivot  c  of  the  lever  55 

C  being  upon  a  rocking  lever,  is  to  allow  the 

racks  or  toothed  segments  C  and  C2  to  be  tem- 
porarily thrown  out  of  reach,  the  one  of  the 

pinion  II  and  the  other  of  the  hammer  levers 
D  and  E.     This  is  necessary  to  be  done  at  the  60 
moment  in  which  the  sounding  or  repeating 
is  acted  upon,  that  is  to  say  at  the  moment 
in  which  the  rack  C2  is  thrown  into  position 
corresponding  to   the  time  marked   by  the 
watch  or  clock,  the  said  position  being  deter-  65 
mined  as  usual  by  means  of  a  suitable  step 
cam  B  for  the  hours  and  U  for  the  quarters. 

In  the  construction  shown  in  Figs.  1,  2  and 
3,   a  spring  K  fixed  to  the  plate  P  bears 
against  a  projection  1c  of  the  lever  C  which  is  70 
pivoted  at  c  to  the  rocking  piece  J  as  speci- 

fied  above.    The  said  spring  K   therefore 
tends  to  cause  the  lever  C  to  move  to  the 
right,  and  in  the  direction  of  the  arrow  /  in 
Fig.  1,  and  the  rocking  piece  J  is  raised  into  75 
its  upper  position,  Fig.  1,  in  which  the  rack 
C  is  driven  by  the  pinion  H  and  the  rack  C2 
actuates  the  hammer  levers  D  and  E.    The 

said  rocking  piece  J  is  held  when  the  sound- 
ing work  is  at  rest,  in  one  position,  by  means  80 

of  a  rocking  piece  L  pivoted  at  0  to  the  move- 
ment plate  and  provided  with  a  clasp,  0  into 

which  is  hooked  a  clasp  p  of  the  rocking 
piece  J.    The  rocking  piece  L  is  acted  upon 
by  a  suitable  spring  M  which  tends  to  press  85 
the  same  into  the  position  shown  in  Figs.  1 
and  5  in  which  the  clasp  p  of  the  rocking 
piece  J  is  hooked  to  the  clasp  0  of  the  rocking 
piece  L.    There  is  provided  a  lever  m  to 
which  is  connected  a  pusher  N  having  a  but-  90 
ton  or  knob  n intended  to  be  depressed  when 
the  clock  is  to  be  caused  to  sound  the  hours. 
Said  lever  m  when  out  of  action  bears  neither 
against  the  rocking  piece  L  nor  against  the 
rocking  piece  J,  but  it  is  intended  to  act  upon  95 
both  of  them  when  the  pusher  N  is  depressed. 

The  projection  ??i2  of  the  lever  m  meets  then 
first  the  projection  L2  of  the  piece  L  and 
causes  this  latter  to  oscillate  into  the  posi- 

tion shown  in  Fig.  2,  in  which  the  hook  p  of  100 
the  piece  J  is  no  longer  engaged  with  the 
hook  0  of  the  piece L.    Said  piece  Lis  further 
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provided  with  a  hook  or  projection  n2iutend- 
ed  to  stop  the  sounding  mechanism  during 
the  time  the  toothed  segment  C  is  out  of  gear 
of  the  pinion  H,  by  catching  the  pin  Q  fixed 

5  to  the  escapement  anchor  piece  of  said  mech- 
anism. Then  the  projection  m3  of  the  lever 

m  meets  the  end  J2  of  the  piece  J  and  de- 
presses the  same,  thus  causing  the  toothed 

segment  C  to  be  moved  away  from  the  pin- 
io  ion  II  and  the  rack  C2  from  the  levers  D  and 

E.  The  l'ack  teeth  C  getting  out  of  reach  of 
the  pinion  II,  the  lever  C  will  be  rocked  bjT 
its  spring  K  until  the  projection  or  finger  S 
of  said  lever  C  meets  the  snail  or  step  cam 

15  U  marking  the  hours.  According  to  the  po- 
sition in  which  said  step  cam  is  at  that  mo- 
ment, so  the  rack  C2  will  cause  more  or  less 

hour  strokes  to  be  struck  when  the  pusher  is 
abandoned  to  itself  and  the  rocking  piece  J 

20  lifted  by  the  spring  K.  The  point  n2  of  the 
piece  L  then  leaves  the  pinQ  to  itself  so  that 
the  striking  mechanism  revolves  and  the  pin- 

ion II  will  cause  the  lever  C  to  be  rocked  in 

the  direction  of  the  arrow/'  of  Fig.  1,  and  to 
25  strike  the  hours,  quarters  and  minutes  until 

the  said  lever  meets  the  device  hereinafter 
described. 

The  stopping  of  the  lever  C  is  effected  by 
means  of  a  lever  X  Fig.  G,  pivoted  at  x  to  the 

30  rocking  piece  J,  and  caused  to  move  with  its 
small  arm  x%  toward  and  against  the  quarters 
snail  U,  Fig.  3.  This  lever  X  carries  a  pin  x3 which  does  not  hinder  the  movement  of  the 
lever  X  toward  the  snail  U  when  the  lever  C 

35  is  out  of  action,  that  is  to  say,  in  the  position 
of  Fig.  2, but  which  meets  the  inclined  plane, 
and  then  the  arched  portion  of  the  arm  C4  of 
said  lever  C,  when  the  same  is  moved  from 
the  position  of  Fig.  1  to  that  of  Fig.  2  by  the 

40  sounding  mechanism  being  started.  The 

meeting  of  the  pin  xs  and  of  the  arm  C4  causes 
the  lever  X  and  its  arm  x2  to  be  raised  out  of 
reach  of  the  snail  U;  but  as  soon  as  the  lever 
C  has  accomplished  the  necessary  motion  for 

45  the  sounding  of  the  hours,  and  when  the 
toothed  segment  C2  is  about  to  begin  the 
sounding  of  the  quarters,  the  pin  x3  is  in  front 
of  the  inclined  plane  of  the  arm  C  and  the 
lever  X  moves  freely  to  the  snail  U  by  the 

50  spring  Y.  Now  said  lever  X  carries  four  pins 
x%  so  arranged,  that  according  to  the  position 
given  to  the  lever  X  by  the  snail  U  the  heel 
c4  of  the  arm  C4  meets  the  pin  which  stops 
said  lever  C  in  the  position  required  by  the 

55  toothed  segment  C2  for  striking  the  number 
of  quarters  (0,  1,  2  or  3)  corresponding  to  the 
position  in  which  the  staff  U  is  placed  at  that 
time.  The  before  described  function,  that  is 
to  say,  the  unhooking  of  the  sounding  mech- 

60  anism  by  the  action  of  the  pusher  N,  may  also 
be  automatically  produced  by  the  watch  work 
by  means  of  a  star  wheel  W,  fixed  upon  the 
minute  wheel  and  acting  upon  the  projection 
10  of  the  rocking  piece  L,  as  indicated  in  Fig. 

05  5,  to  move  the  same  and  separate  the  clasp  0 
from  p. 

In  the  construction  shown   in   Fig.  4  the 

quarters  snail  U'  m  the  star  wheel  A4  and 
the  hours  snail  B'  are  all  pivoted  to  one 
and  the  same  axis,  fixed  to  the  rocking  piece  70 

J'  pivoted  at./  to  the  plate  P'.  W  is  a  push- 
ing lever  pivoted  to  the  screw,/'  and  provided 

with  a  pin  n3  which  imparts  the  motion  of  the 
pushing  lever  N'  to  the  rocking  piece  J'  when 
said  pusher  is  moved  in  the  direction  shown  75 
bj7  an  arrow  1.  The  rocking  piece  is  gener- 

ally maintained  in  its  position  of  rest  shown 

in  Fig.  4  by  means  of  its  projection  p'  be- 
ing hooked  to  the  tooth  0'  of  a  rocking  le- 
ver 1/  pivoted  at  O'  to  the  plate.  Said  rock-  So 

ing  lever  L'  has  an  arm  m'  which  is  acted 
upon  by  the  pushing  lever  N'  and  a  hook 
n'  is  provided  to  stop  the  escapement  of  the 
sounding  mechanism  by  catching  the  pin  Q' 
fixed  to  the  anchor  of  the  same.  A  spring  85 
K'  tends  to  maintain  the  mechanism  in  the 
position  shown  in  the  drawings  in  which  its 

tooth  p'  engages  with  the  tooth  0'  of  the  rock- 
ing lever  I/,  but  if  one  depresses  the  lever  N' 

in  the  direction  of  the  arrow  I,  the  rocking  90 

piece  L'  is  rocked  in  the  direction  of  the  ar- 
rows 2  and  3,  thus  causing  the  tooth  p'  to  be 

disengaged  from  the  tooth  o'  and  the  piece  J' to  be  rocked  in  the  direction  of  the  arrow  4, 
that  is  to  say,  in  such  a  manner  as  to  displace  95 
the  piece  C5  in  disconnecting  the  teeth  C 
from  the  pinion  II4  and  the  rack  C2  from  the 
hammer  levers  D2  and  E2,  the  said  piece  C5 
being  then  free  to  be  rocked  by  the  spring  R' in  the  direction  of  the  arrow  5  until  its  arm  too 

s'  meets  one  of  the  steps  of  the  hour  snail  B'. 
The  above  described  rocking  of  the  piece  1/ 
causes,  together  with  the  described  unlocking 

of  the  rocking  piece  J',  the  stopping  of  the 
escapement  of  the  sounding  mechanism  by  re  5 

means  of  a  hook  n'  engaging  with  the  pin  Q', 
so  that  the  motor  of  the  sounding  mechanism 
is  stopped  until  the  rocking  lever  1/  is  thrown 
back  into  its  first  position  by  means  of  the 

spring  M'.  When  the  pushing  lever  W  is  no 
abandoned  to  itself,  the  piece  J'  is  rocked  in- 

versely to  the  direction  of  the  arrow  4,  and 
the  toothed  segment  C  is  again  put  into  gear 

with  the  pinion  II4  and  the  hammer  levers  D2 
and  E2  with  those  of  its  teeth  C2  determined  115 
by  the  position  in  which  the  lever  C5  has  been 
stopped  by  the  hours  staff  B'  in  its  above  de- 

scribed movement.  The  pin  Q'  having  been 
abandoned  by  the  hook  n'  the  motive  pinion 
H  will  then  begin  to  rotate  in  the  direction  of  120 
the  arrow  G,  causing  the  sounding  of  the  hours 
and  quarters  which  is  stopped  as  soon  as  the 

projection  S'  of  the  lever  C5  meets  the  quar- 

ters snail  U'. The  star  wheel  A4  is  caused  to  revolve  by  125 
means  of  a  suitable  finger  or  pin  fixed  to  the 
minute  wheel,  said  finger  or  pin  causing  the 
wheel  A4  to  be  moved  one  of  its  teeth  ateach 
revolution  of  the  minutes  wheel.  The  star 

wheel  X' is  intended  to  lift  and  again  abandon  130 
to  itself  every  quarter  of  an  hour  a  lever  Y' 
having  a  click  y  and  spring  y' ;  the  said  click 
y  causes  the  star  wheel  u'  to  which  is  fixed 
the  quarters  snail  U'  to  be  rotated  tooth  by 
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tooth.  A  star  wheel  W'  fixed  to  the  minute 
wheel  of  the  watch  work  causes  the  auto- 

matic sounding  of  the  hours  when  its  teeth 

meet  with  the  points  w'  and  x'  of  the  pieces 
5  J'  and  I/.  The  sounding  springs  F3  and  G3  of 

the  improved  watch  are  arranged  inside  of 
the  watch  case  ring  as  shown  in  the  partial 
section  in  Fig.  8  and  are  struck  by  the  ham- 

mers F'  G'. 
10  Either  in  the  described  watch  or  in  the  de- 

scribed clock  one  may  combine  the  teeth  of 
the  sounding  rack  so  as  to  have  the  quarters 
struck  before  or  after  the  hours.  The  said 
teeth  range  may  also  bo  combined  so  as  to 

15  strike  the  quarters  and  the  minutes  before  or 
after  striking  the  hours.  The  snails  may  fur- 

ther be  constructed  in  form  of  a  continuous 
volute  cam,  instead  of  being  provided  with 
steps  in  view  of  facilitating  the  automatic 

20  sounding  of  the  hours,  or  five  minutes. 

"We  claim  as  our  invention — 
1.  The  combination  with  the  sounding  mech- 

anism and  a  rotating  wheel  or  pinion,  of  the 
rocking  lever  having  a  toothed  segment,  the 

25  rocking  piece  to  which  the  rocking  lever  is 
pivoted,  hooks  to  hold  the  parts  in  their  nor- 

mal position,  mechanism  for  disconnecting 
the  hooks  and  separating  the  toothed  segment 
and  wheel  and  allowing  the  spring  of  the  rock- 

30  ing  lever  to  move  the  same,  a  snail  for  arrest- 
ing the  movement,  and  a  rack  and  sounding 

mechanism  actuated  by  the  rocking  lever  as 
it  is  moved  to  its  normal  position  by  the  gear 
or  pinion  acting  on  the  tooth  segment,  sub- 

35  stantially  as  specified. 
2.  The  combination  with  the  sounding  mech- 

anism and  a  rotating  wheel  or  pinion,  of  the 
rocking  lever  having  a  toothed  segment,  the 

rocking  piece  to  which  the  rocking  lever  is 
pivoted,  hooks  to  hold  the  parts  in  their  nor-  40 
mal  position,  automatic  starting  mechanism 
for  disconnecting  the  hooks  and  separating 
the  toothed  segment  and  wheel  and  allowing 
the  spring  of  the  rocking  lever  to  move  the 
same,  a  snail  for  arresting  the  movement,  and  45 
a  rack  and  sounding  mechanism  actuated  by 
the  rocking  lever  as  it  is  moved  to  its  normal 
position  by  the  gear  or  pinion  on  the  tooth 
segment,  substantially  as  specified. 

3.  The  combination  with  the  sounding  mech-  50 
anism  and  a  rotating  wheel  or  pinion,  of  a 
rocking  lever  having  a  toothed  segment  en- 

gaging such  wheel  or  pinion,  a  rocking  piece 
to  which  the  rocking  lever  is  pivoted,  hooks 
for  holding  the  parts  in  their  normal  position,  55 
a  push  mechanism  for  disconnecting  the  hooks 
and  moving  the  rocking  piece  to  separate  the 
toothed  segment  and  wheel,  and  a  spring  to 

move  such  rocking  lever  and  a  snail  for  ar- 
resting the  movement,  and  sounding  mech-  60 

anism  for  indicating  the  hours  as  the  rocking 
lever  is  moved  by  its  gear  or  pinion,  a  second 
snail  and  stop  for  the  quarter  hour  signals, 
and  means  for  stopping  the  striking  train 
when  the  tooth  segment  is  separated  from  the  65 
pinion  and  the  reverse,  substantially  as  speci- 
fied. 

In  testimony  whereof  we  have  signed  our 
names  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

HENRI  AUDEMARS. 
HENRI  SANDOZ-SANDOZ. 

Witnesses: 
Jules  Chapny, 
E.  II.  Uscht. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Herman  Wubbeler,  a 

citizen  of  the  United  States  of  America,  re- 
siding at  Beaver  Falls,  in  the  county  of  Bea- 

5  ver  and  State  of  Pennsylvania,  have  invented 
certain  new  and  useful  Improvements  in  Elec- 

tric Clocks,  of  which  the  following  is  a  speci- 
fication, reference  being  had  to  the  accom- 
panying drawings. 

io  My  invention  relates  to  an  improvement  in 
the  adaptation  of  electricity  to  apply  the 
power  to  drive  clock  work,  the  primary  ob- 

ject being  to  provide  a  simple  device  for  au- 
tomatically applying  the  power  to  maintain 

15  the  clock  work  in  a  constant  and  a  continu- 
ous movement. 

A  further  object  of  my  invention  is  to  pro- 
duce an  electric  motor  for  the  time  register- 

ing machinery  of  clocks,  in  which  the  pend- 
20  ulum  receives  all  the  impulse  directly  and  at 

regular  intervals,  and  imparting  no  impulse 
except  to  an  accurately  balanced  ratchet 
wheel  which  carries  an  indicator  to  register 
the  seconds  of  time. 

25  A  further  object  of  my  invention  is  to  pro- 
vide a  clock  movement  of  a  minimum  num- 

ber of  parts,  only  one  of  which,  namely,  an 
accurately  balanced  ratchet  wheel,  is  directly 
operated  by  the  oscillation  of  the  time  meas- 

30  uring  pendulum,  and  the  other  parts  being 
operated  directly  by  the  electro  magnet  which 
is  controlled  by  the  pendulum. 

A  further  object  of  my  invention  is  to  em- 
ploy in  combination  with  the  clock  movement 

35  as  above  set  forth,  tin  alarm  mechanism  ar- 
ranged in  a  second  circuit  and  controlled  by 

suitable  circuit  closing  devices  actuated  by 
the  movement  proper. 

A  further  object  of  my  invention  is  to  em- 
40  ploy  such  a  novel  construction  and  arrange- 

ment of  parts  whereby  the  clock  may  be  au- 
tomatically set,  by  throwing  into  circuit  suit- 

able mechanism. 

My  invention  relates  particularly  to  an  elec- 
45  trie  clock  in  which  the  time  measuring  pend- 

ulum controls  in  its  vibration  the  circuit  of 

an  electro-magnet,  which  in  turn  actuates  an 
impellingdevice  by  which  an  impulse  is  given 
to  the  pendulum  at  regular  intervals  and  its 

50  oscillating  movement  thus  maintained  for  an 
indefinite  period.  The  impulse  is  herein 
shown  as  derived  from  the  force  of  a  leaf 

spring  which    is  carried   by  a  pivoted  arm 
which  also  supports  the  armature,  said  spring 
being  adapted,  when  the  circuit  is  complete  55 
and  the  armature  is  attracted,  to  bear  against 
an  arm  on  the  pendulum,  the  parts  of  the  de- 

vice shown,  being  arranged  to  close  the  cir- 
cuit at  intervals  of  one  minute.     A  gravity 

pawl  which  is  carried  by  the  pendulum  en-  5o 
gages  a  balanced  ratchet  and  advances  it  to 
the  distance  of  one  tooth,  during  one  com- 

plete vibration.     The  circuit  closing  device 
consists  of  a  suspended  arm  which  is  nor- 

mally held  by  the  force  of  gravity  out  of  con-  65 
tact  with  a  contact  point,  and  is  moved  into 
alignment  with  said  contact  point  at  regular 
intervals  by  a  pin  which  is  carried  on  the  rim  of 
the  ratchet  wheel.   Thearmature lever  carries 
agravitypawlwhicheugagesa  minutes  ratchet  70 
and  advances  the  latter  the  distance  of  one 
tooth  at  each  time  the  circuit  is  closed,  the 
act  of  rotating  the  said  minutes  ratchet  be- 

ing accomplished  by   the   force   of   gravity 
upon  the  release  of  the  armature  and  the  re-  75 
turn  of  the  armature  lever  to  its  normal  po- 

sition, that  arm  of  the  lever  which  carries 
the  said  pawl  being  weighted  or  being  longer 
than  that  arm  which  carries  the  armature. 
The  hours  ratchet  is  operated  by  the  means  80 
of  a  gravity  pawl  carried  by  a  pivoted  arm, 
the  free  end  of  which  is  engaged  by  pins  ar- 

ranged upon  the  hub  of  the  minutes  ratchet, 
said  arms  being  moved  continuously  by  means 
of  said  pins  which  successively  engage  the  85 
free  end. 
The  invention  consists  furthermore,  in  an 

electric  clock,  in  combination  with  suitable 
mechanism  electrically  actuated  for  automati- 

cally setting  said  clock,  and  comprises,  an  elec-  90 
tro-magnet  connected  in  circuit  with  the  time 
movement  proper,  or  in  a  separate  circuit; 
furthermore,  an  armature  suitably  pivoted 
and  having  secured  thereon  a  spring  arm 
adapted  to  be  engaged  by  a  pin  on  a  spoke  95 
of  the  seconds  ratchet  whereby,  as  the  said 
pin  is  rotated  by  the  ratchet  it  engages  and 
tends  to  depress  said  spring  arm  until  the 
central  point  of  the  axis  of  the  seconds 
ratchet  is  passed  when,  the  arm  being  free  to  rp< 
act  imparts  an  impulse  to  said  ratchet,  rotat- 

ing it  the  distance  of  fifteen  seconds  or  less. 
The  invention  consists  furthermore  in  an 

electric  clock  as  set  forth,  in  combination  with 
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an  alarm  mechanism,  comprising  an  ordinary 
form  of  continuously  ringing  bell  which  may 
be,  connected  in  circuit  with  the  time  move- 

ment or  in  a  separate  circuit,  and  suitably 
5  arranged  switches  whereby  said  mechanism 

may  be  thrown  in  or  out  of  circuit. 
The  batteries  which  are  employed  in  con- 

nection with  my  improved  clock  and  alarm 
mechanism  are  preferably  of  very  low  poten- 

10  tial,  thereby  avoiding  the  destructive  spark- 
ing at  the  instant  of  breaking  the  circuit,  but 

I  employ  horse-shoe  magnets  of  large  size  and 
having  a  great  number  of  coils,  thereby  pro- 

ducing the  desired  power  to  attract  the  ar- 
15  matures  without  the  use  of  a  strong  electric 

current. 
An  important  feature  of  my  invention  is 

the  arrangement  of  all  the  ratchets  upon  con- 
centric spindles,  and  the  absence  of  all  gear- 

„2o  ing,  and  a  further  feature  of  importance  is 
the  adjustmentof  all  the  pawls  whereby  fric- 

tion with  the  peripheries  of  the  ratchets  is 
avoided  during  the  backward  movement  of 
said  pawls. 

25  My  invention  is  described  in  detail  in  con- 
nection with  the  accompanying  drawings 

wherein  similar  letters  and  figures  of  refer- 
ence indicate  corresponding  parts  in  the  sev- 

eral views,  in  which, 
3<d_  Figure  1,  is  a  front  elevation  of  the  clock 

and  alarm  mechanism,  embodying  my  im- 
provements. Fig.  2,  is  a  view  in  side  eleva- 

tion of  the  same.  Fig.  3,  is  a  view  in  sec- 
tional elevation  of  thesameon  the  lineof  x — x 

35  of  Fig.  2.  Fig.  4,  is  a  similar  view  on  the  line 
y — y.  Fig.  5,  is  a  view  in  front  elevation  of  a 
modified  form  showing  the  ratchets  arranged 
on  separate  spindles.  Figs.  G  and  7,  are  de- 

tail views  of  modified  forms  in  the  coustruc- 
40  tion  of  the  escapements.  Fig.  8,  is  a  dia- 

grammatic view  of  the  circuits.  Fig.  9,  is  a 
detail  view  in  perspective  showing  the  ar- 

rangement of  the  pendulum  impelling  mech- 
anism, &c.     Fig.  10,  is  a  top  plan  view  of  the 

45  same.  Fig.  11,  is  an  enlarged  detail  sectional 
view,  showing  the  bearings  of  the  concentric 
spindles. 

In  these  drawings  A,  represents  the  hollow 
spindle    of    the   minutes   ratchet,  which   is 

50  mounted  at  its  ends  in  suitable  bearings  in 
the  frame  and  is  provided  atoneend  with  in- 

terior bearings  a,  in  which  the  spindle  B,  of 
the  seconds  ratchet  is  mounted.  The  spindle 
B,  is  smaller  than  the  bore  of  the  spindle  A, 

55  so  as  to  come  in  contact  with  the  latter  only 
at  the  bearings  points  a.  The  hours  ratchet 
spindle  C,  is  mounted  exteriorly  upon  the 
spindle  A,  and  is  provided  at  its  extremities 
with  bearings  c,  whereby  the  said  spindles  A, 

60  and  C,  are  only  in  contact  at  these  points. 
The  pendulum  D,  is  suspended  in  the  usual 
manner  and  is  provided  with  an  opening  d, 
through  which  the  spindle  B,  extends  where- 

by the  pendulum  is  allowed  to  swing  freely 
65  without  coming  in  contact  with  said  spindle. 

The  seconds  ratchet  E,  is  secured  to  and  car- 
ried by  the  spindle  B,  which  also  carries  the 

seconds  hand  E',  said  ratchet  being  provided 
with  teeth  which  are  adapted  to  engage  a 
gravity  pawl  F,  which  is  mounted  upon  the  70 
pendulum.  This  pawl  is,  pivoted  at/ and  is 
provided  with  a  weighted  lever  at  its  rear  end 

/'  which  counterbalances  the  front  end  and 
rests,  in  its  normal  position  on  the  extremity 

of  an  adjusting  screw  F',  whereby  the  front  75 
end  of  the  pawl  is  held  out  of  contact  with 
the  periphery  of  the  ratchet  and  is  prevented 
from  sliding  thereon  as  the  pendulum  swings 
toward  the  left.  The  pawl  merely  touches 
the  extremity  of  the  teeth  of  the  ratchet.  80 

To  prevent  jumping,  lagging  or  uueven- 
ness  of  motion  during  the  revolution  of  the 
seconds  ratchet,  a  tension  device  F2,  is  pro- 

vided and  consists  of  a  pin/3,  secured  at  one 
end  of  the  small  leaf  spring/2,  the  latter  in  85 
turn  being  secured  to  the  pendulum.  This 

pin/3,  is  adapted  to  move  in  and  out  of  the teeth  of  said  seconds  ratchet. 

G,  represents  the  electro-magnet,  arranged 
atone  side  of  the  pendulum,  and  H,  rep  re-  90 
sents  the  armature  lever  pivoted  at  h,  and 
provided  at  one  end  with  the  armature  I,  to 
the  opposite  end  of  the  armature-lever,  is  at- 

tached a  leaf  spring  J,  which  extends  beyond 
the  extremities  of  the  lever  and  is  adapted,  95 
when  the  circuit  is  closed  through  the  mag- 

net, to  engage  a  lateral  pin  or  detent  k,  which 
is  carried  by  the  arm  K,  secured  to  the  upper 
end  of  the  pendulum.    It  will  be  seen  that 
by  elevating  or  depressing  the  free  end  of  100 
the  arm  K,  which  is  rigidly  attached  to  the 
pendulum  at  its  upper  extremity  the  latter 
may  be  oscillated  and  therefore,  when  the  cir- 

cuit is  closed,  and  the  armature  is  attracted 
by  the  magnet,  thereby  elevating  the  spring  105 
J,  the  latter  will  engage  the  pin  k,  and  swing 
the  pendulum  to  the  right,  as  shown  in  the 
arrow  in  Fig.  9. 

Suitably  secured  on  a  post  L,  of  the  frame 
work  and  insulated  therefrom,  is  a  collar  L2,  no 
provided  on  its  under  side  with  a  binding 
screw  L3,  to  which  a  wire  from  the  battery  is 
attached,  and  formed  integral  with  said  collar 

is  a  projecting  arm  L4,  running  parallel  with 
said  post  and  provided  with  a  set  screw  L5,  115 
for  the  purpose  of  adjusting  a  leaf  spring L6, 
which  is  secured  to  said  projecting  arm  L4, 
and  is  provided  with  a  contact  point  O. 

The  circuit  closer  P,  consists  of  a  spring 
arm  p,  which  is  secured  at  its  upper  end  to  a  120 

swinging  detent  P',  the  latter  is  pivoted  at 
its  upper  end  to  the  frame  work  of  the  clock 
and  is  provided  at  its  lower  end  with  a  bev- 

eled block  »',  adapted  to  be  engaged  with  a 
pin  on  the  seconds  ratchet.  The  circuit  closer  1 25 
is  arranged  to  hang  loosely  from  its  pivotal 
point,  in  which  position  the  bevel  block  is  ad- 

jacent to  the  rim  of  the  seconds  ratchet,  the 
latter  being  provided  with  a  pin  Q,  which  is 
adapted,  at  intervals  of  one  minute  to  e,ngage  130 

the  beveled  surface  of  the  block  p',  and  force 
the  lower  end  of  the  circuit-closer  forward  in 
line  with  the  pendulum.  The  arm  p,  is  con- 

structed of  spring  metal  and  is  provided  with 
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a  point  p%,  which  is  adapted  to  come  into  con- 
tact with  the  contact-point  O.  A  spring  ps, 

connected  to  the  upper  end  of  the  detent  P', 
normally  holds  the  end  of  the  spring  arm  out 

5  of  alignment  with  the  contact-point.  *The 
pendulum  carries  a  lateral  finger  R,  which  is 
adapted,  when  the  circuit -closer  has  been 
swung  forward  to  touch  the  latter  and  cause 
its  lower  end  to  close  the  circuit  by  coming  in 

10  contact  with  the  point  O.  When  the  pin  on 
the  seconds  ratchet  releases  the  circuit  closer 

the  latter  returns  to  its  normal  position  where- 
in the  spring  arm  is  out  of  alignment  with  the 

finger.     Thus  the  circuit  is  closed  by  the  di- 
15  rect  action  of  the  pendulum, at  the  extremity 

of  its  movement  to  the  left,  and  therefore  as 
the  spring  J,  on  the  extremity  of  the  arma- 

ture-lever is  elevated  by  the  action  of  the 
magnet  upon  the  armature  it  engages  the  arm 

20  K,and  gives  the  pendulum.an  impulse  toward 
the  right  or  in  the  direction  as  indicated  by 
the  arrow. 

A  plate  V,  secured  to  back  plate  M,  is  pro- 
vided with  a  projecting  stud  or  post  V2,  the 

25  latter  being  slotted  to  secure  the  end  of  a  leaf 
spring  V3,  having  secured  at  the  lower  end 
thereof  an  L-shaped  contact  piece  V4,  which 
is  normally  in  contact  with  a  post  V5.  This 
post  is  electrically  connected  with  one  end  of 

30  the  coil  of  the  electro-magnet  G,  and  the  cur- 
rent passing  through  said  coil  enters  the  con- 

necting wire  Vc,  and  passes  through  said  post 
V5,  and  contact  piece  V4,  thence  through  the 
back  plate  M,  to  the  post  N,  to  the  circuit 

35  closer  P.  As  the  pin  Q,  of  the  seconds  ratchet 
engages  the  hanging  detent  and  moves  the 
arm  p,  in  alignment  with  the  contact  point  O, 
the  lateral  finger  R,  of  the  pendulum  com- 

pletes  the   circuit  and   the  current  passes 

40  through  the  spring  arms  p,  L';,  to  the  collar 
L2,  entering  the  wire  V7,  passes  to  the  battery 
as  is  clearly  shown  in  Fig.  8. 

On  the  armature-lever  is  pivotally  secured 
a  depending  arm  or  latch  Vs,  having  formed 

45  near  its  lower  end  a  lug  V9,  which  is  adapted 
when  the  armature  is  attracted,  and  the  ar- 

mature lever  elevated,  to  engage  a  lug  V10, 
formed  on  the  back  plate  and  lock  said  lever 
in  an  elevated  position  thereon,  at  the  same 

50  time  an  adjustable  circuit-breaker  V11,  of  the 
depending  arm  V8,  abuts  against  the  spring 
arm  V3,  and  breaks  the  circuit  by  forcing  the 
L-shaped  contact  plate  V4,  out  of  contact  with 
the  post  V2,  and  as  the  pendulum  swings  to- 

55  ward  the  right,  a  lateral  stud  V12,  formed  in- 
tegral therewith  releases  said  pivoted  latch 

V8,  by  forcing  it  away  from  the  lug  V10,  there- 
by allowing  the  armature-lever  to  which  said 

arm  V8,  is  pivoted,  to  resume  its  normal  posi- 
60  tion;  furthermore,  by  this  movement,  the 

pieces  V3,  and  V5,  are  automatically  brought 
into  contact  and  thecircuit  again  closed.  Thus 
it  will  at  once  be  seen,  that  as  the  pin  Q,  en- 

gages the  beveled  block  of  the  swinging  de- 
*>S  tent  P',  the  lateral  finger  R,  of  the  pendulum 

closes  the  circuit,  the  electro-magnet  is  ener- 
gized and  the  armature  attracted.     As  the  ar- 

mature is  drawn  toward  the  magnet,  the  ar- 
mature-lever will  be  elevated  carrying  with  it 

the  pawl  of  the  minutes  ratchet  and  the  de-  70 
pending  arm  or  latch  of  the  circuit  breaker 
as  above  stated.  After  the  lug  V9  of  the  de- 

pending arm  engages  the  lug  V10  on  the  back 
plate  the  armature  lever  will  be  retained  in 
an  elevated  position  during  the  time  that  the  75 
pendulum  is  moving  from  the  extremity  of 
its  movement  to  the  left  to  the  extremity  of 
its  movement  to  the  right  and  at  the  latter 

point  the  circuit-breaker  V11  of  the  depend- 
ing arm,  will  break  the  circuit  thereby  disen-  80 

gaging  the  latch,  and  the  finger  V12,  disen- 
gaging said  depending  arm  or  latch  from  the 

lug  allows  the  several  parts  to  fall  by  gravity 
into  their  normal  position,  which  movement 
actuates  the  pawl  of  the  minutes  ratchet  to  85 
rotate  the  same  the  distance  of  one  tooth.  In 
as  much  as  the  circuit  is  not  closed  until  the 

pendulum  reaches  the  extremity  of  its  move- 
ment to  the  left,  it  will  be  evident  that  the 

period  of  vibration  of  the  pendulum  is  not  90 
shortened  by  the  impulse  which  it  secured 
from  the  movement  of  the  armature-lever. 
The  armature-lever  does  not  move  until  the 
pendulum  has  reached  the  limit  of  its  move- 

ment in  one  direction  and  is  ready  to  travel  95 
in  the  opposite  direction.  The  impulse  is 
given  in  the  direction  of  the  movement  of  the 
pendulum  and  not  in  opposition  to  the  same 
at  any  point,  and  therefore  the  period  of  vi- 

bration remains  the  same  perpetually.  100 
From  the  above  it  will  be  seen  that  the  pend- 

ulum receives  an  impulse  at  the  end  of  each 
complete  rotation  of  the  seconds  wheel  or  once 
every  minute,  the  said  rotation  being  con- 

trolled, directly,  by  the  oscillation  of  thepend-  105 
ulum,  and  the  minutes  ratchet  S,  is  engaged 
by  a  pawls,  which  is  pivoted  to  the  armature 

lever,  or  to  a  short  depending  lugs',  whereby as  the  armature  lever  is  elevated  at  its  free 
end  by  the  attraction  of  the  armature,  the  no 
said  pawl  engagqs  a  successive  tooth  of  the 
minutes  ratchet,  and  when  the  armature  is 
released  the  free  end  of  the  lever  descends 

b}T  its  own  weight  and  causes  the  minutes 
ratchet  to  rotate  the  distance  of  one  tooth.  115 
It  will  be  seen  that  the  minutes  ratchet  is  not 
rotated  by  the  direct  action  of  the  magnet 
upon  the  armature,  but  by  the  return  of  the 
lever  to  its  normal  position  after  being  re- 

leased by  the  magnet,  also  that  the  arm  of  the  1 20 
lever  to  which  the  pawl  S,  is  attached,  is 
longer  than  the  arm  to  which  the  armature  is 
attached  whereby  the  weight  of  the  former  is 
sufficient  to  rotate  the  minutes  ratchet. 

The  hours  ratchet  T,  is  operated  by  means  125 
of  a  gravity  pawl  t,  which  is  carried  by  a  piv- 

oted arm  II,  the  upper  free  end  of  which  is 
engaged  03'  the  lateral  pins,  t2  on  the  hub  of 
the  minutes-ratchet.  Four  of  these  pins  are 
shown  in  the  drawings,  and  the  arm  IT,  is  ar-  130 
ranged  so  as  to  be  engaged  thereby,  success- 

ively; as  the  end  of  the  arm  is  released  by 
one  of  the  pins  it  falls,  by  gravity,  against 
the  succeeding  pin,  which  in  turn  moves  its 
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free  end  in  the  direction  indicated  by  the  ar- 
row inFig.  3,  therebycausingthehours  ratchet 

to  rotate  in  the  same  direction.  A  greater  or 
less  numberof  these  pins  may  be  employed  to 

5  suit  the  requirements  of  particular  cases, 
It  will  be  seen  that  the  minutes  ratchet  is 

operated  at  intervals  of  one  minute,  by  the 
operation  of  the  armature-lever,  and  the  hours 
ratchet,  which  depends  for  its  operation  upon 

io  the  minutes  ratchet,  rotates  continuously,  or 
advances  a  portion  of  the  distance  necessary 
to  indicate  a  lapse  of  an  hour,  eaeh  time  the 
minutes  ratchet  moves,  A  locking  pawl  W, 
is  also  provided  with  the  minutes  ratchet,  to 

IS  prevent  backward  movement  of  the  latter. 
The  mechanism  for  setting  the  clock,  com- 

prises the  electro  -  magnet  W,  suitabty  sup- 
ported on  the  frame  work  and  provided  with 

a  hinged  armature  w,  having  a  spring  arm  w2, 
20  which  latter  is  adapted  to  be  engaged  by  a 

pin  or  stud  w3,  of  the  seconds  ratchet  (see 
Fig.  4)  when  the  said  magnet  is  in  circuit. 
Thus,  assuming  that  the  switch  Y2,  is  in  the 
position  as  shown  in  dotted  lines  Fig.  1,  the 

25  magnet  W,  would  be  energized,  the  armature 
w,  attracted  and  the  spring  arm  w2,  elevated 
to  a  position  where  it  would  be  engaged  by 
the  pin  w3,  on  the  rotation  of  the  seconds- 
ratchet.     When  this  pin  has  reached  a  point 

30  1,  (Fig.  12)  in  its  circular  path  of  travel,  such 
an  engagement  occurs  and  the  said  spring 
arm  is  gradually  depressed  and  tensioned 
until  a  point  2,  is  passed  and  being  free  to  act, 
it  will  spring  upwardly  and  drive  the  seconds 

35  ratchet  forward  a  predetermined  distance  at 
an  accelerated  speed.  It  being  understood 
that  the  operation  of  this  device  in  no  way 
interferes  with  that  of  the  movement  proper, 
also  that  by  retaining  the  switch  in  such  a  po- 

40  sition,  whereby  an  engagement  is  effected  as 
described  during  each  revolution  of  the  sec- 

onds ratchet,  the  seconds,  minutes  and  hours 
hands  may  be  adjusted  as  desired. 

The  alarm  mechanism  consists  of  the  ordi- 
45  nary  form  of  continuous  sounding  bell,  which 

may  be  electrically  connected  in  circuit  with 
the  time  movement  or  in  a  separate  circuit. 
The  latter  method  being  here  illustrated, 
wherein  the  alarm  X2,  dial  is  provided  with 

5u  a  collar  x,  adapted  to  fit  loosely  over  the  pro- 
jecting spindle  of  the  hours  ratchet  see  Fig. 

2  and  turn  with  it,  said  collar  having  secured 

thereon  a  contact  piece  x2,  forming  one  ter- 
minal of  the  alarm  circuit  and  designed  to  en- 

55  gage  a  second  contact  piece  or  the  other  ter- 
minal x3,  which  is  insulated  from  the  move- 
ment, and  constructed  in  the  form  of  a  stud 

or  projecting  wire  which  stands  normally  in 
the  path  of  the  contact  piece  x2,  whereby  as 

60  the  hours  ratchet  spindle  revolves  the  pieces 
x2,  x3,  are  brought  into  contact,  thus  making 
the  circuit. 

A  switch  Y,  is  provided  for  the  purpose  of 
throwing  the  alarm  mechanism  in  or  out  of 

65  circuit  and  Y2,  represents  a  second  switch  con- 
trolling the  operation  of  the  clock  setting  de- 

vice. 

In  Fig.  5,  a  modified  form  of  arranging  sev- 
eral ratchets  and  their  respective  pawls  is 

shown,  wherein  the  hours  ratchet  is  mounted  70 
on  a  spindle  as  at  1,  and  the  gravity  pawl  en- 

gaging said  ratchet  is  suitably  mounted  on  a 
shaft  2.     The  minutes  ratchet  being  mounted 
directly  below  the  hours  ratchet  and  provided 
pins  (four  in  number)  which  are  adapted  to  75 
engage  the  lower  end  of  the  arm  carrying  a 
gravity  pawl  (as  shown)  once  ever  quarter 
revolution.     The  seconds  ratchet  being  con- 

structed and  arranged  substantially  as  in  Fig. 
1,  with  the  magnet  armatureand  lever,  grav-  80 
ity  pawl  and  pendulum  corresponding,  the 
operation  will  at  once  be  understood. 

Fig.  7  illustrates  the  ordinary  form  of  es- 
capement  slightly   modified,  to  replace  the 

gravity  pawl  wherein  the  pendulum  is  pro-  85 
vided  with  engaging  arms  to  rotate  the  seconds ratchet. 

The  operation  of  my  improved  clock  mech- 
anism is  briefly  as  follows:  The  pendulum  is 

suspended  loosely,  and  moves  freely  4n  the  90 
rear  end  of  the  seconds  ratchet,  the  latter  be- 

ing accurately  balanced  so  as  to  require  but 
a  slight  touch  to  turn  it  upon  its  pivot,  the 
object  being  to  allow  the  pendulum  to  oscil- 

late with  as  little  opposition  and  friction  as  95 
possible.  The  seconds  ratchet  is  provided  with 
teeth,  and  is  advanced  the  length  of  one  tooth 
by  each  vibration  of  the  pendulum.  At  in- 

tervals of  one  minute  the  pin  which  is  car- 
ried by  the  seconds  ratchet  engages  the  cir-  100 

cuit  closer  and  swings  the  lower  end  of  the 
latter  forwardly  until  it  is  in  alignment  with 
the  contact  point  and  the  finger  R,  on  the 
pendulum.  As  the  pendulum  reaches  the  ex- 

tremity of  its  movement  to  the  left,  the  finger  105 
R,  touches  the  spring  arm  and  closes  the  cir- 

cuit, the  spring  which  forms  the  lower  portion 
of  said  spring  arm  being  so  delicate  as  to  re- 

quire a  mere  touch  to  cause  the  barp2,  to  bear 
against  the  contact  point.  The  circuit  being  ito 
closed,  the  armature  is  attracted  thereby  ele- 

vating the  impulse  spring  J,  which  engages 
the  operating  arm  K,  and  gives  the  pendulum 
an  impulse  to  the  i-ight.  As  the  longer  arm 
of  the  armature  lever  rises,  the  pivoted  latch  1 15 
engages  its  supporting  pin  thereby  maintain- 

ing the  impulse  spring  in  contact  with  the  op- 
erating arm  throughout  the  swing  of  the 

pendulum  toward  the  right,  said  latch  being 
disengaged  at  the  extremity  of  said  movement  120 
to  the  right  by  the  lateral  detent.  As  the 
longer  arm  of  the  armature  descends  by  its 
own  weight  after  being  released  by  the  disen- 

gagement of  the  latch,  the  minutes  ratchet  is 
rotated  the  distance  of  one  tooth,  and  the  sue-  125 
cessive  advances  of  the  minutes  ratchet,  act- 

ing through  the  pins  upon  the  hub  of  the  lat- 
ter and  the  pivoted  arm  U,  causes  the  hours 

ratchet  to  rotate  as  described.  It  will  be 
noted  that  the  pendulum  is  operated  directly  130 
by  the  magnet,  through  the  impulse  spring, 
that  the  pendulum  only  operates  the  seconds 
ratchet  and  closes  the  circuit  at  intervals,  and 
that  the  minutes  and  hours  ratchets  are  op- 
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erated  by  the  return  movement  of  the  arma- 
ture lever. 

Having  fully  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

5  ent,  is — 
1.  In  an  electric  clock,  the  pendulum  pro- 

vided with  a  lateral  operating  arm,  the  elec- 
tro-magnet, the  armature-lever,  the  impulse 

spring  carried  by   the   armature  lever  and 
io  adapted  to  engage  said  operating  arm,  the  sec- 

onds ratchet  engaged  by  a  pawl  upon  the 
pendulum,  the  circuit  closer  adapted  tobeen- 
gaged  by  the  pendulum  and  thecircuit  breaker 
operated  by  the  armature  lever,  substantially 

15  as  described. 
2.  In  an  electric  clock,  the  electro-magnet, 

the  contact  points,  the  armature-lever  carry- 
ing an  impulse  spring,  the  pendulum  actu- 
ated by  said  impulse  spring,  and  the  seconds 

20  ratchet  engaged  by  a  pawl  carried  by  the 
pendulum,  in  combination  with  a  circuit 
breaker  pivotally  suspended  from  said  arma- 

ture-lever and  provided  with  engaging  pro- 
jections adapted  to  break  the  circuit  when 

25  the  armature-lever  is  elevated,  substantially as  described. 

3.  In  an  electric-clock,  the  electro-magnet, 
the  contact  points,  the  armature-lever  carry- 

ing an  impulse  spring,  the  pendulum  actu- 
30  ated  by  said  impulse  spring,  and  the  seconds 

ratchet  engaged  by  a  pawl  carried  by  the 
pendulum,  in  combination  with  a  circuit 
closer,  pivotally  suspended  from  its  upper 
end   and   provided  with   a   detent  which  is 

35  adapted  to  be  engaged  by  a  pin  on  the  sec- 
onds ratchet,  substantially  as  described. 

4.  In  an  electric  clock,  the  combination  of 
the  electro-magnet,  the  contact  points,  the  ar- 

mature-lever, the  impulse  spring,  the  pendu- 
\o  lum,the  circuit  closer  engaged  by  a  finger  on 

the  pendulum,  and  the  circuit  breaker  com- 
prising the  pivotally  suspended  arm  or  latch 

provided  with  a  lug  and  a  projection  adapted 
to  engage   the  lug  and  a  spring  arm  of  the 

45  back  plate  to  break  the  circuit,  the  contact 
pieces  and  the  lateral  stud  of  the  pendulum 
engaging  said  suspended  arm,  substantially as  described. 

5.  In  an  electric  clock,  in  combination,  the 
50  electro-magnet,  the  contact  points,  the  arma- 

ture-lever, the  impulse  spring:,  the  pendulum, 

the  seconds  ratchet  operated"  by  the  pendu- lum and  the  circuit  closer  comprising  a  de- 
tent P'  which  is  adapted  to  be  engaged  by  a 

55  pin  on  said  ratchetand  a  spring  arm  P,  which 
is  adapted  to  be  engaged  by  a  finger  on  the 
pendulum  to  close  the  circuit,  substantially 
as  described. 

6.  In  an  electric  clock,  in  combination,  the 
60  electro  magnet,  the  contact  points,  the  arma- 

ture-lever, the  impulse  spring,  the  pendulum 
the  seconds  ratchet  operated  by  the  pendu- 

lum, the  circuit  closer  thecircuit  breaker  and 
means  substantially  as  described  for  auto- 

6S  matically  setting  the  clock,  comprising  the 
electro-magnet,  the  armature  and  the  arma- 

ture-lever, adapted  to  be  engaged  by  a  pin, 

said  pin  being  secured  to  the  spoke  of  the  sec- 
onds wheel,  as  and  for  the  purpose  described. 

7.  Iu  an  electric  clock,  the  combination,  with  7c 
an  electro-magnet,  the  contact  points  the  ar- 

mature-lever, the  impulse  spring,  the  pendu- 
lum, the  seconds  ratchet  operated  by  the  pend- 

ulum, the  circuit  closer,  the  circuit  breaker, 
and  mechanism  substantially  as  described  for  75 
automatically  setting  the  clock,  said  mechan- 

ism adapted  to  be  operated  electrically  and 
controlled  by  a  suitable  switch  as  and  for  the 
purpose  set  forth. 

8.  In  an  electric  clock,  in  combination,  the  80 
electro-magnet,  the  pendulum,  the  seconds 
ratchet  operated  by  a  pawl  on  the  pendulum, 
the  spring  arm  and  pin  carried  by  the  pend- 

ulum, the  minutes  ratchet,  the  armature-lever 
carrying  an  impulse  spring  to  actuate  the  85 
pendulum  and  a  pawl  to  operate  the  minutes 
ratchet,  a  circuit  closer  and  a  circuit  breaker, 
substantially  as  described. 

9.  Iu  an  electric  clock,  the  minutes  ratchet, 
the  electro-magnet,  the  armature-lever  hav-  90 
ing  one  arm  extended  or  weighted  and  carry- 

ing a  pawl  to  engage  the  minutes  ratchet  and 
rotate  the  same  when  the  armature  is  released, 
in  combination  with  the  seconds  ratchet,  the 
pendulum  to  operate  said  ratchet,  a  circuit  95 
closer  and  a  circuit  breaker,  substantially  as 
described. 

10.  In  combination,  the  electro-magnet,  the 
pendulum,  the  circuit-breaker  engaged  by  the 
pendulum,  the  armature-lever,  the  minutes  100 
ratchet  engaged  by  a  pawl  on  the  armature- 
lever,  the  hours  ratchet,  and  the  pivoted  arm 
engaging  lateral  pins  on  the  minutes  ratchet 
and  carrying  a  pawl  to  operate  the  hours 
ratchet,  substantially  as  described.  10s 

11.  In  combination,  the  electro-magnet,  the 
pendulum,  the  circuit-closer  operated  by  the 
pendulum,  the  armature-lever,  the  minutes 
ratchet  engaged  by  a  pawl  on  the  armature- 
lever,  the  hours  ratchet,  and  the  pivoted  arm  no 
engaging  lateral  pins  on  the  minutes  ratchet, 
substantially  as  described. 

12.  In  combination,  the  electro  magnet,  the 
pendulum,  the  circuit  closer  operated  by  the 
pendulum,  theciicuitbreakeroperated  by  the  115 
armature-lever,  and  engaged  by  the  pendu- 

lum to  close  the  circuit,  the  minutes  ratchet 
engaged  by  a  pawl  on  the  armature  lever  and 
provided  at  its  hub  with  a  series  of  lateral 
pins,  the  pivoted  arm  engaged  at  its  free  120 
ends  by  said  lateral  pins,  and  the  pawl,  car- 

ried by  the  pivoted  arm  to  engage  the  hours 
ratchet,  substantially  as  described. 

13.  In  combination,  the  pendulum  provided 
with  an  operating  arm  K,  the  electro-magnet,  125 
the  circuit  closer,  adapted  to  be  operated  by 
the  pendulum,  the  circuit  breaker  adapted  to 
be  operated  by  the  armature-lever  (when  said 
magnet  is  energized)  to  break  the  circuit  and 
engaged  by  the  lateral  stud  of  the  pendulum  130 
simultaneously  with  the  operation  of  the  im- 

pelling device,  substantially  as  described. 
14.  In  combination,  the  pendulum  having 

an  operating  arm,  the  electro-inagnet,  the  cir- 
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cuit  closer,  the  armature-lever,  the  impulse 
spring  to  engage  the  operating  arm  and  the 
latch  on  the  armature-lever  to  hold  the  im- 

pulse spring  in  contact  with  the  operating 
arm,  substantially  as  described. 

15.  In  combination,  the  pendulum,  the  elec- 
tro-magnet, the  circuit  closer  operated  by  the 

pendulum,  the  armature-lever,  the  impulse 
spring  to  engage  an  operating  arm  on  the 
pendulum  and  the  pivoted  latch  on  the  circuit 
breaker  to  lock  the  armature-lever  in  an  ele- 

vated position  when  the  circuit  is  closed,  and 
adapted  to  be  disengaged  by  a  lateral  stud  on 
the  pendulum,  substantially  as  described. 

16.  In  combination,  the  electro-magnet,  the 
contact  points,  the  circuit  closer  adapted  to 
be  engaged  by  the  pendulum  at  one  end  of  its 
swing,  the  armature  lever  carrying:  an  impulse 
spring  to  engage  the  pendulum  when  the  cir- 

cuit is  closed  and  the  engaging  latch  of  the 
circuit  breaker  adapted  to  lock  the  armature- 
lever  in  an  elevated  position  and  break  the 
circuit,  said  latch  being  engaged  by  the  lat- 

eral stud  of  the  pendulum  at  the  opposite  end 
of  the  swing,  substantially  as  described. 

17.  In  an  electric  clock,  the  combination  of 
thehourn,  minutes  and  seconds  ratchets  fixed 
to  concentric  spindles,  the  pendulum  to  op- 

erate the  seconds  ratchet,  the  electro-mag- 
30  net,  the  armature-lever  to  operate  the  hours 

and  minutes  ratchets,  and  having  an  impulse 
spring  to  operate  the  pendulum,  the  circuit 
closer  controlled  by  the  pendulum,  the  circuit 
breaker  actuated  by  the  armature-lever,  and 

35  devices  electrically  actuated  for  automatically 
setting  the  clock,  substantially  as  described. 

18.  In  an  electric  clock,  the  combination 
with  the  electro-magnet,  the  pendulum,  and 
the  armature-lever  carrying  an  impulse  spring 

40  of  a  circuit  closer  controlled  by  the  pendu- 

10 

15 

20 

25 

lum,  the  seconds  ratchet  to  engage  the  cir- 
cuit closer  at  intervals  and  a  gravity  pawl 

mounted  on  the  pendulum  to  engage  the  said 
ratchet  and  provided  with  an  adjusting  screw 
and  a  spring  arm  and  pin  substantially  as 

specified. 19.  In  an  electric  clock,  the  electro-magnet, 
the  pendulum,  the  armature  lever  carrying 
an  impulse  spring,  the  circuit  closer  controlled 
by  the  pendulum,  the  circuit  breaker  oper- 

ated by  the  armature-lever,  the  seconds,  min- 
utes and  hours  ratchets  mounted  on  concen- 

tric spindles  and  the  pawl  of  the  pendulum 
engaging  said  seconds  ratchet  in  combination 
with  an  alarm  mechanism  comprising  a  con- 

tinuously ringing  bell,  the  alarm  dial,  the  con- 
tact points  x,  x,  the  former  being  suitably  in- 

sulated and  the  latter  carried  by  said  dial 
and  a  suitable  switch  whereby  the  alarm  may 
be  thrown  in  or  out  of  circuit,  substantially 
as  and  for  the  purpose  set  forth. 

20.  In  an  electric  clock,  the  combination, 
with  the  pendulum,  the  electro-magnet,  the 
armature-lever,  the  circuit  closer  controlled 

by  the  pendulum,  the  circuit  breaker  actu- 
ated by  the  armature-lever,  the  seconds  ratch- 

et, the  pawl  of  the  pendulum  engaging  said 
seconds  ratchet,  the  pawl  of  the  armature-le- 

ver engaging  the  minutes  ratchet,  the  pawl 
actuated  by  said  minutes  ratchet,  engaging 
the  hours  ratchets,  the  electrically  operated 
device  as  described  for  setting  the  clock  and 
the  alarm  mechanism  substantially  as  and 
for  the  purpose  set  forth. 

In  testimony  whereof  I  affix  my  signature  in 
presence  of  two  witnesses. 

HERMAN  WUBBELER. 
Witnesses: 

James  F.  Merriman, 
Philip  Douglas. 
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HERBERT  S.  PAGE,  OF  MEDFORD,  ASSIGNOR  TO  EDMUND  D.  SPEAR,  OF 
BOSTON,  MASSACHUSETTS. 

CIRCUIT-CLOSING  CLOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  494,966,  dated  April  4,  1893. 

Application  filed  October  3,  1892,    Serial  Ho.  447,612.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Herbert  S.  Page,  a  citi- 

zen of  the  United  States,  and  a  resident  of  Med- 
ford,in  the  county  of  Middlesex  and  State  of 

5  Massachusetts,  have  invented  new  and  useful 
Improvements  in  Clocks,  of  which  the  follow- 

ing, taken  in  connection  with  the  accompany- 
ing drawings,  is  a  specification. 

This  invention  has  for  its  object  to  provide 
ro  a  novel,  simple,  and  efficient  clock  for  a  closed 

electric  circuit  to  sound  an  alarm,  or  open  or 
close  gates  of  any  kind,  or  otherwise  perform 
any  work  at  predetermined  times  for  which 
the  clock  work  mechanism  may  be  sent. 

15  To  accomplish  this  object  my  invention  in- 
volves the  features  of  construction  and  the 

combination  or  arrangement  of  devices  here- 
inafter described  and  claimed,  reference  be- 

ing made  to  the  accompanying  drawings,  in 
20  which, 

Figure  1  represents  an  interior  front  view 
of  the  improved  clock  mechanism,  the  dial  of 
which  is  shown  as  removed.  Fig.  2  represents 
a  front  elevation  of  the  clock  and  its  connec- 

25  tion  to  the  battery  and  alarm  or  other  devices 
in  the  circuit;  and  Fig.  3  represents  a  cross- 
section  on  the  line  3 — 3  shown  in  Fig.  1. 

Similar  letters  refer  to  similar  parts  wher- 
ever they  occur  on  the  different  parts  of  the 

30  drawings. 
A  represents  the  inclosing  case  of  the  clock 

to  which  are  attached  in  a  suitable  manner 

the  binder  posts  a,  a'  and  a". 
B  is  the  frame  of  the  clock  mechanism, 

35  which  frame  is  preferably  made  of  metal  and 
metallically  connected  by  means  of  a  wire  C 

to  the  binder  posts  a'  as  shown  in  Fig.  1. 
D  and  D'  are  main  driver  springs  as  usual 

by  means  of  which  rotary  motion  is  imparted 

40  to  the  main  gears  d  and  d'  and  the  respective 
hour,  minute  and  second  hands  E,  E',  and  e as  is  common  in  clock  mechanisms. 
/  and  g  are  spindles  supported  independent 

of  the  usual  spindles  of  the  hour,  minute  and 

45  second  hands,  and  provided  with  gears/'  and 
g'  which  are  positively  geared  in  any  suitable 
or  well  known  manner  to  anjr  of  the  gears  in 
the  clock  movement  so  that  said  spindles  ro- 

tate in  opposite  directions;  in  practice  I  pre- 
50  fer  to  gear  each  of  the  spindles/,  g,  in  such  a 

manner  as  to  move  one  half  as  fast  as  the  spin- 
dle for  the  hour  hand  E,  but  this  is  not  essen- 
tial as  if  so  desired  such  spindles/,  g,  may  be 

geared  so  as  to  move  equally  with  the  hour 
handE.  On  the  spindle/is  adjustably  secured  55 

a  sleeve  F  provided  with  a  cam-disk  F'  hav- 
ing a  tooth  or  projection  F"  on  its  circumfer- 

ence as  shown  in  Figs.  1  and  3. 
F3  is  a  preferably  notched  metal  bar  or  block 

which  is  held  in  contact  with  the  cam  F'  by  60 
means  of  a  spring  F4  attached  in  one  end  to 
the  frame  B  as  shown  in  Fig.  1.     As  the  cam 

projection  F"  passes  by  the  lower  end  of  the 
spring  pressed  bar  F3,  the  lower  end  of  the 
spring  F4  is  brought  in  metallic  contact  with  65 
the  insulated  electrode  /"  which  is  secured in  a  suitable  manner  to  a  block  or  sheet  II 
made  of  hard  rubber,  fiber,  or  other  suitable 
insulating  material  which  is  secured  to  the 
frame  B  or  other  stationary  part  of  the  clock  70 
mechanism. 

/3  is  a  wire  leading  from  the  insulated  elec- 
trode/" to  the  binder  post  a  as  shown  in  Fig. 

1;  to  the  sleeve  F  is  attached  the  hand  or 
pointer/4  adapted  to  be  adjusted  in  position  75 
relative  to  the  graduated  scale/5  on  the  clock 
face  I  as  shown  in  Fig.  2.  Similar  and  corre- 

sponding parts  G,  G',  G",  G3,  G4,  g",  g3,  g*,  and 
g5  are  used  in  connection  with  the  spindle  g 
aud  the  binder  post  a"  as  shown  in  Fig.  1.       80 

K  is  the  battery,  one  pole  of  which  is  con- 
nected to  the  binder  post  a',  its  wire  C  and 

frame  B  by  means  of  the  wire  Jc  shown  in  Fig.  2. 

L  and  L'  represent  the  electrical  alarm  or 
other  electrically  operated  devices  which  are  85 
connected  to  the  respective  binder  posts  a  and 

a"  by  means  of  the  wires  I  and  V  as  shown  in 
!  Fig.  2.  The  opposite  poles  of  the  alarms,  &c, 

L,  L',  are  connected  together  and  to  the  bat- 
tery K  by  means  of  a  wire  I"  also  shown  in  90 

Fig.  2.  It  will  thus  be  seen  that  by  adjusting 

and  setting  the  respective  hands  /4,  gi  and 
their  cam  disks  F',  G',  for  the  respective  times 
desired,  the  current  through  the  respective 
alarms  or  other  electrical  devices  will  be  closed  95 

as  the  cam-projections  F",  G"  pass  by  the  re- 
spective spring  pressed  blocks  F3,  G3,  thus 

causing  said  alarms  to  be  actuated  at  any  de- 
sired preconceived  time  or  times. 

Having  thus  fully  described  the  nature,  eon-  100 
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struction,  and  operation  of  my  invention,  I 
wish  to  secure  by  Letters  Patent  and  claim — 

1.  The  combination  of  a  clock  case  A  having 

binding  posts  a  and  a',  a  frame  B  carrying  the 
5  clock  gearing,  an  electrical  connection  C  be- 

tween the  frame  and  one  of  the  binding  posts, 

an  insulated  electrode/"  carried  by  the  frame 
and  having  an  electrical  connection/3  with  the 
other  binding  post,  a  battery  arranged  outside 

io  the  clock  case  and  electrically  connected  with 

the  binding  post  a',  and  an  electrical  device  L, 
a  spring  pressed  block  F3  carried  by  the  frame 
in  the  clock  case,  a  spindle  /supported  inde- 

pendent of  the  usual  hand  spindlesof  the  clock, 
15  and  a  sleeve  F  mounted  on  said  spindle  and 

provided  with  a  cam  disk  F'  having  a  cam  pro- 
jection F",  substantially  as  described. 

2.  The  combination  with  a  clock  case  A,  a 
frame  B  arranged  therein  and  supporting  time 

20  mechanism  which  comprises  main  gears  d,  d' 
and  main  drivers  D  !>',  the  spindles  /  and  g 
supported  independent  of  the  usual  hand  spin- 

dles of  the  clock,  rotated  in  opposite  direc- 
tions by  the  time  mechanism,  and  provided 

25  respectively  with  sleeves  F  and  G  having  cam 

disks  F'  and  G'  provided  with  cam  projections 
F"  and  G",  the  insulated  electrodes  /"  and 
g",  the  spring  blocks  F3  and  G3,  a  battery  in 
a  circuit  electrically  connected  to  the  clock 

case,  and  conductors  leading  from  the  bat-  30 
tery  to  and  through  electrical  devices  L,  L'  to 
the  insulated  electrodes,  substantially  as  de- 
scribed. 

3.  The  combination  with  a  clock  mechanism, 
of  spindles/and  (/supported  independent  of  35 
the  usual  hand  spindles  of  the  clock  mechan- 

ism and  rotated  in  opposite  directions  thereby, 
the  sleeves  F  and  G  mounted  respectively  on 
said  oppositely  rotating  spindles  and  provided 
with  cam  disks  F'  and  G'  having  cam  projec-  ̂ 6 
tions  F"  and  G",  the  spring  pressed  blocks 
F3  and  G3  arranged  to  be  respectively  oper- 

ated by  said  cam  disks,  the  insulated  elec- 
trodes/" and  g"  adapted  to  respectively  make 

contact  with  the  spring-pressed  blocks,  a  bat-  45 
tery  in  the  circuit  electrically  connected  to 
the  clock  frame,  and  wires  leading  from  said 
battery  to  and  through  electrical  devices  and 
to  the  insulated  electrodes,  substantially  as 
described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses,  on  this  10th  day  of 
September,  A.  D.  1892. 

HERBERT  S.  PAGE. 
Witnesses: 

Alban  Andren, 
George  F.  Piper. 
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United  States  Patent  Office. 

THOMAS  P.  ADAMS,  OF  RICO,  COLORADO. 

ELECTRIC  ALARM-CLOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  495,287,  dated  April  11,  1893. 

Application  filed  May  23, 1892.    Serial  No.  433,950.    (No  model.) 

To  all  ivhom,  it  may  concern: 
Be  it  known  that  I,  Thomas  P.  Adams,  of 

Rico,  in  the  county  of  Dolores  and  State  of 
Colorado,  have  invented  a  new  and  Improved 

5  Electric  Alarm-Clock,  of  which  the  following 
is  a  specification,  reference  being  had  to  the 
annexed  drawings,  forming  a  part  thereof,  in 
which — 

Figure  1  is  a  rear  elevation,  partly  in  sec- 
io  tion,  of  my  improved  electric  alarm  clock. 

Fig.  2  is  a  side  elevation;  and  Fig.  3  is  a  rear 
elevation  of  a  modified  form. 

Similar  letters  of  reference  indicate  corre- 
sponding parts  in  all  the  views. 

1 5  The  object  of  my  invention  is  to  construct 
an  attachment  to  an  ordinary  alarm  clock  by 
means  of  which  an  alarm  may  be  given  by 
means  of  an  electric  battery  and  bell,  the  alarm 
to  continue  until  the  circuit  is  broken. 

20  My  invention  consists  in  the  construction 
and  anangement  of  parts  hereinafter  de- 

scribed and  claimed. 
The  case  A,  which  contains  the  battery  B, 

electric  bell  C  and  the  electrical  connections, 
25  is  provided  at  the  top  thereof  with  a  metal 

plate  a,  an  insulating  bar  b,  and  an  angled  plate 
c  extending  upwardly  over  a  portion  of  the 
upper  surface  of  the  insulating  bar  b.  An 
ordinary  alarm  clock  D,  rests  upon  the  insu- 

30  lating  bar  b  and  upon  the  metal  plate  a,  and 
to  the  rear  of  the  clock  case  is  pivoted  a  lever 
d,  provided  with  a  spring  catch  e,  which  en- 

gages the  winding  key/  of  the  spring  alarm 
of  the  clock.    Although  the  battery  B  and  bell 

35  C  are  shown  diagrammatically  in  the  casing 
A,  they  need  not  necessarily  be  located  within 
the  box.  The  battery  B  is  connected  with 
the  switch  point  g,  the  switch  U  is  connected 
electrically  with  the  plate  a,  the  angled  plate 

40  c  is  connected  with  the  binding  post  i  on  the 
top  of  the  box,  and  the  said  binding  post  is 

connected  with  the  switch  arm .;'.  The  switch point  k  is  connected  with  the  binding  post  I, 
and  the  said  binding  post  is  connected  electri- 

45  cally  with  one  of  the  binding  posts  of  the  elec- 
tric bell  C,  the  other  binding  post  being  con- 

nected with  the  remaining  pole  of  the  battery 
B.  When  the  alarm  of  the  clock  is  let  off,  the 
turning  of  the  lever  d  releases  the  catch  and 

50  the  lever  falls,  making  an  electric  contact  with 
the  plate  c.  The  switch  arm  j  being  closed  ou 
the  point  fc,  and  the  switch  arm  h  being  closed 

on  the  point  g,  the  current  flows  from  the  bat- 
tery B  through  the  point  g,  arm  h,  plate  a, 

clock  D,  arm  d,  plate  c,  through  the  switch  55 
arm  j,  point  h,  through  the  bell  C,  and  back 
to  the  battery,  giving  the  alarm,  which  con- 

tinues until  one  or  the  other  of  the  switches 
is  opened.  When  it  is  desired  to  give  an 
alarm  at  a  distant  point,  wires  are  run  from  60 
the  binding  posts  i,  1,  to  a  bell  located  where 
the  alarm  is  desired,  and  the  switch  arm  j  is 
removed  from  the  point  k;  then  the  current 
flows  from  the  battery  B  through  the  pointy, 
arm  h,  plate  a,  clock  D,  arm  d,  plate  c,  binding  65 
post  i  to  the  distant  bell,  returning  to  the  bind- 

ing post  I  back  to  the  battery  either  through 
the  bell  C,  as  shown  or  directly.  When  it  is 
desired  to  prevent  the  alarm,  the  switch  arm 
h  is  removed  from  the  point  g.  70 

In  the  form  shown  in  Fig.  3,  in  lieu  of  the 
lever  d,  a  chain  is  wound  upon  the  winding 
arbor  of  the  alarm,  and  as  the  alarm  runs 
down,  a  weight  carried  by  the  chain  to,  strikes 
the  plate  c  and  completes  the  electric  circuit,  75 
when  the  operation  is  the  same  as  that  already 
described. 

Instead  of  the  extra  switch  on  the  side  of 
the  box,  the  binding  posts  may  be  connected 
by  switch,  and  where  a  distant  bell  is  used,  80 
the  connections  may  be  varied  to  have  the 
bells  rung  in  parallel. 
Having  thus  described  my  invention,  I 

claim  as  new  and  desire  to  secure  by  Letters 

Patent — 1.  The  combination  with  a  case  having  on 

its  upper  side  two  contact  plates  and  an  in- 
termediate insulating  piece  upon  which  and 

one  of  said  contact  plates  an  ordinary  metallic 
clock  is  adapted  to  rest  and  an  electric  alarm  90 
connected  with  the  said  plates,  of  a  circuit 
maker  adapted  to  be  held  elevated  by  the 
winding  arbor  of  the  alarm  and  when  released 
to  descend  upon  the  other  contact  plate  and 
electrically  connect  the  two  plates  through  95 
the  medium  of  the  clock  case,  substantially 
as  described. 

2.  The  combination  with  the  case  A,  having 
contact  plates  a  c,  intermediate  insulating 
piece  b,  binding  posts  I  i,  battery  B,  alarm  C,  100 
switch  h  connected  with  plate  a,  contact,  g. 

connected  with  the  battery,  contact  k,  con- 
nected with  post  I,  and  with  alarm  C,  and  the 

switch  j  connected  with  plate  c  and  post  /',  of 

8S 
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a  circuit  maker  adapted  to  be  connected  with 
and  held  elevated  by  the  winding  arbor  of 
the  alarm  and  to  engage  the  plate  c,  when  re- 

leased from  said  arbor,  substantially  as  set 
forth. 

3.  The  combination  with  thecasingcontain- 
ing  an  electric  alarm,  two  contact  plates  on 
top  of  the  casing  in  the  alarm  circuit,  and  an 
insulating  plate  adapted  to  support  an  ordi- 

nary alarm  clock  in  connection  with  one  of 
said  plates,  of  a  circuit  maker  comprising  a 
lever  d  having  means  for  pivoting  its  inner 

end  to  the  clock  and  provided  with  a  catch  e 
to  engage  the  winding  key  of  the  alarm  and 
hold  the  lever  elevated  until  the  alarm  goes 
off  and  then  to  release  the  lever  and  permit 
it  to  drop  into  engagement  with  the  other 
contact  plate  and  complete  the  circuit,  sub- 

stantially as  set  forth. 
THOMAS  P.  ADAMS. 

Witnesses: 
John  Van  Dyke,  Jr., 
Louis  Habermann. 
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FRANK  A.  LANGWITII,  OF  BROOKLYN,  ASSIGNOR  OF  TWO-THIRDS  TO  JOSEPH 

J.  MYERS  AND  GEORGE  E.  McCORMICK,  OF  NE'VV  YORK,  N.  Y. 

TIME  GAS   LIGHTER  AND   EXTINGUISHER. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  495,556,  dated  April  18,  1893. 
Application  filed  December  21, 1892.    Serial  No.  455,869.    (Nomodel.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frank  A.  Langwith, 

a  resident  of  Brooklyn,  Kings  county,  in  the 
State  of  New  York,  have  invented  an  Im- 

5  provodGasL,ighterandExtinguisher,of  which 
the  following  is  a  specification,  reference  be- 

ing had  to  the  accompanying  drawings,  form- 
ing part  hereof,  in  which — 

Figure  1  is  a  front  view,  partly  in  section, 
10  of  my  improved  gas-lighter  and  extinguisher. 

Fig.  2  is  a  vertical  central  section  of  the  gas- 
cock  used  therein.  Fig.  3  is  a  detail  vertical 
section  through  the  main  spring  and  the  parts 
connected  therewith.     Fig.  4  is- a  detail  side 

15  vfew  of  the  main  clock  arbor. 
This  invention  relates  to  anew  arrangement 

and  combination  of  parts  for  automatically 
lighting  and  extinguishing  street  lamps  and 
the  like,  so  that  the  use  of  a  person  for  doing 

20  the  individual  work  every  evening  and  morn- 
ing may  be  dispensed  with. 

The  invention  mainly  consists  in  supplying 
what  otherwise  might  be  termed  the  minute 
arbor  of  an  ordinary  clock-work  with  two  ad- 

45  justable  cams  or  trip-hooks,  and  also  in  com- 
1  bining  these  adjustable  cams  or  trip-hooks 

with  the  leverage  of  the  ordinary  striking 
mechanism  of  clock-work,  so  that  at  the  proper 
intervals,  said  leverage  will  be  disengaged  to 

30  allow  a  certain  main  spring  to  impart  the  req- 
uisite degree  of  rotation  to  a  shaft  which  con- 

trols the  gas-cock. 
The  invention  also  consists  in  the  new  con- 

struction of  gas-cock,  all  as  hereinafter  more 
35  fully  described. 

In -the  drawings  the  letter  A  represents  the 
frame  or  casing  of  a  clock-movement,  which 
in  all  respects,  except  in  the  particulars  here- 

inafter specially  specified,  is  like  an  ordinary 
40  clock-movement,  and  in  which  a  main  spring 

contained  in  a  drum  1>, which  is  shown  by  dot- 
ted lines  in  Fig.  1,  is  intended  to  impart  ro- 
tary motion  to  an  arbor  1>, which  corresponds 

in  position  to  the  minute  arbor  of  a  clock,  but 
45  which  in  this  machine  is  intended  to  be  geared 

in  such  fashion  that  it  shall  make  one  revo- 
lution during  every  twenty- four-hours.  Upon 

this  minute  arbor  are  hung  two  projecting 
arms  E  and  F.     These  are  adjustably  secured 

50  to  the  arbor  as  indicated  in  Fig.  t,  so  that  they 

may  set,  as  in  Fig.  1,  to  bo  diametrically  op- 
posite one  another,  or  at  any  desired  other  an- 

gle to  one  another.     During  the  rotation  of 
the  arbor   D,  these  arms  act  as  trip -hooks 
against  the  lever  G  of  the  striking  attachment,  55 
so  that  when  one  of  the  trip-hooks  E  F  moves 
the  lever  G,  one  arm  of  said  lever  G  lifts  the 
hook  II  out  of  the  notched  wheel  I  that  per- 

tains to  what  may  be  termed   mechanism 
analogous  to  an  ordinary  striking  attachment;  60 
while  another  arm  a  of  the  lever  G  when 
raised  is  thereby  brought  into  the  path  of.  a 
pin  b  on  a  wheel  d  which  is  under  the  control 
of  the  wind-gage  J  which  arrests  the  parts  of 
the  striking  attachment  until  the  trip-hook  65 
that  lifted  the  lever  G  shall  have  cleared  said 
lever,  allowing  it  to  drop  and  allowing  the 
hook  II  to  drop  toward  the  wheel  I.   All  these 
parts,  excepting  the  two  adjustable  trip-hooks 
E  F  are  in  every  respect  analogous  to  the  or-  70 
dinary  clock  movement,  bjtit  the  wheel  I,  in- 

stead of  having  the  deep  notches  to  correspond 
to  the  hours  that  are  to  be  struck,  has  in  this 
instance  four  deep   notches~ninety  degrees 
apart  from  one  another,  so  that  whenever  a  75 
trip-hook  moves  the  lever  G,  the  wheel  I  will 
make  a  quarter  revolution,  and  will  then  stop. 
When  after  that  t  he  next  trip-hook  moves  the 
lever  G,  the  wheel  I  makes  another  quarter' 
revolution,  and  then  stops,  &c.    The  wheel  I' 80 is  connected  with  a  shaft  L  (see  Fig.  3)  which 
in  turn  connects  with  a  main  spring  M,  so  that, 
the  main  spring  being  properly  wound,  when 
ever  the  wlleel  I  makes  a  quarter  revolution, 
the  shaft  L  makes  a  quarter  revolution.    One  85 
end  of  the  shaft  L  forms  a  key  e  that  engages 
the  angular  projection  /  of  the  gas-cock  N. 
This  gas-cock  N  is  perforated  diametrically, 
as  at  <j  Fig.  2,  so  that  in  one  position  (the  po- 

sition shown  in  Fig.  2)  it  Vjpeus  the  passage  90 
through  the  main  gas -pipe  0  to  the  main 
burner  I',  while  in  the  position  at  right  angles 
to -that  shown  in  Fig.  2  the  gas-cock  N  inter- 

cepts communication  from  the  pipe  O  to  the 
burner  P.     The  gas-cock  N  also  has  a  groove  95 
h  which  is  constantly  in  communication  with 
a  very  small  gas-pipe  Q  that  extends  from  the 
pipe  O  to  a  little  pilot-burner  11.     Below  the 
gas-cock  N  a  branch  1  from  the  pip*  O  com- 

municates with  the  groove  h,  all  these  parts  100 
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being  so  arranged  that,  no  matter  how  the  gas- 
cock  is  turned,  gas  will  always  bo  supplied  to 
the  pilot-burner  R. 

Having  now  described  my  invention,  so  far 
5  as  the  const  ruction  of  parts  goes,  I  will  briefly 

state  how  it  operates:  According  to  the  time 
of  year,  the  arms  E  and  F  are  set  on  the  ar- 

bor 1),  so  that  one  shall  open  and  the  other 
shall  close  the  gas-cook  at  the  proper  time  of 

i#"day.    Assuming  the  arm  E  to  be  intended  to 
i  open  the  gas-cock  and  the  arm  F  to  be  intend- 

ed to  close  the  gas-cock,  the  arm  E  will  be  set 
to  open  the  gas-cock  at  a  later  hour  in  sum- 

mer than  in  winter,  and  the  arm  F  will  be  set 
iS  to  shut  the  gas-cock  at  an  earlier  hour  in  sum- 

mer than  in  winter.  This  adjustment  is  eas- 
ily produced  because  the  arms  E  and  F  are 

adjustable  on  the  arbor  D;  ami  I  may  here 
state  that  the  adjustment  will  be  sufficiently 

20  exact  forordinary  purposes  if  performed,  say, 
once  every  month.  When  now,  the  parts  hav- 

ing been  properly  adjusted,  the  arm  Earrives 
in  contact  with  the  lever  (4,  the  wheel  I  will 
receive  a  quarter  of  a  revolution  and  will 

25  thereby  turn  the  gas-cock  N  into  the  position 
shown  In  Fig.  2,  so  as  to  admit  gas  to  the  burn- 

er P,  whore  it  is  immediately  ignited  by  the 
ever-burning  pilot-burner  R.  The  gas  now 
continues  to  burn  on  P  until  the  arm  F  moves 

30  the  lever  G,  thereby  producing  another  quar- 
ter revolution  of  the  wheel  I  and  causing  the 

cock  N  to  be  turned  so  as  to  shut  the  gas  off 
from  the  burner  P,  &c,  U  thus  appears  that 

the  apparatus  may  be  leu  to  itself  after  proper 
adjustment  at  long  intervals,  and  that  it  will  35 
serve  automatically  to  turn  the  gas  on  and  off 
at  the  predetermined  time. 
The  clock  mechanism   of   this   invention 

should  be  of  a  kind  that  will  when  wound  up 
run  a  week  or  a  month  or  any  other  consid-  40 
erable  portion  of  time. 
Having  now  described  my  invention,  what 

I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 1.  The  combination  of  the  main  gas-pipe O,  45 
having  cock  N,  with  the  arbor  L  of  clock  mech- 

anism, notched  wheel  I,  having  diametrically 
opposite  deep  notches,  the  lever  II,  trip-lever 
G,  main  clock  arbor  D,  and  two  adjustable 
trip-hooks  E  and  F  on  said  arbor  D,  all  ar- 

ranged so  that  during  each  revolution  of  the 
arbor  D  the  gas-cock  N  will  be  automatically 
turned  twice,  once  to  turn  on  the  gas  and 
once  to  shut  it  off,  all  as  specified. 

2.  In  clock  mechanism,  the  arbor  D  and 
mechanism  substantially  as  described  for 
turning  the  same,  in  combination  with  the 
two  trip-hooks  Eand  F  which  are  adjustably 
secured  to  said  arbor,  and  with  the  single 
trip-lever  G  which  is  adapted  to  be  affected  60 
by  both  said  hooks  in  succession,  as  and  for 
the  purpose  specified. 

FRANK  A.  LANGWITH. 
Witnesses: 

Harry  M.Turk, 
.  *  Maurice  Block. 

5° 
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ADOLITIE  GEORGE  GUERIN,  OF  SAVANNAH,  GEORGIA. 

STOP-WATCH. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  495,583,  dated  April  18,  1893. 

Application  filed  June  2,  1890.    Serial  No.  354,069.   (Model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Adolphe  George 

Guerin,  of  Savannah,  in  the  county  of  Chat- 
ham and  State  of  Georgia,  have  invented  a  new 

5  and  useful  Improvement  in  Stop- Watches,  of 
which  the  following  is  a  specification. 

The  object  of  my  invention  is  to  provide  a 
stop  watch  in  which  the  seconds  hand  is 
stopped  through  the  stem  winding  mechanism 

io  without  stopping  the  minute  and  hour  hand, 
or  interfering  in  anywise  with  the  movement 
of  the  watch,  the  purpose  being  to  readjust 
the  seconds  hand  in  relation  to  the  minute 
and  hour  hand  in  setting  the  watch  for  cor- 

15  rect  time,  and  also  to  adapt  the  watch  for  use 
for  racing  purposes. 

It  consists  in  the  peculiar  construction  and 
arrangementof  the  seconds  hand  with  special 
mechanism  connecting  the  same  to  the  stem 

20  winding  and  setting  devices,  whereby  the  ad- 
justment of  the  latter  to  the  winding  posi- 

tion allows  the  seconds  hand  to  rotate,  while 
the  adjustment  for  setting  the  minute  and 
hour  hands,  serving  to  stop  the  seconds  hand 

25  as  will  be  hereinafter  fully  described. 
Figure  1  is  an  enlarged  face  view  of  the 

watch  with  the  dial  removed  showing  the  po- 
sition of  my  improvement  beneath  the  dial 

and  in  proper  relation  to  the  seconds  hand  and 
30  the  stem  winding  and  setting  devices.  Fig. 

2  is  an  enlarged  sectional  view  taken  through 
the  line  x — x  of  Fig.  1. 

In  the  drawings  A  represents  the  yoke,  B 
the  shifting  cam,  C  the  spring,  and  D  the 

35  crown  of  an  ordinary  and  well  known  form 
of  stem  winding  and  stem  setting  mechanism. 
As  these  devices  in  themselves  form  no  part 
of  my  invention  it  is  not  necessary  to  give 
any  prolix  description  of  their  relation  and 

40  action.  It  will  be  sufficient  for  the  purposes 
of  my  invention  to  say  that  when  the  crown 
is  pulled  out,  the  small  wheel  a  behind  the 
shifting  cam  is  thrown  into  gear  with  the 
train  of  wheels  a'  a?  a3  and  a  rotation  of  the 

45  crown  D  serves  to  set  or  turn  the  minute  and 
hour  hand.  When,  however,  the  crown  D  is 
forced  in,  the  shifting  cam  B  throws  the  little 

wheel  a  out  of  gear  with  the  train  a'  a?  as, 
and  the  parts  are  in  position  to  allow  the 

50  watch  to  be  wound  by  a  rotation  of  the  crown. 

I  utilize  the  motion  of  the  shifting  cam  B 
to  stop  the  seconds  hand  by  the  same  adjust- 

ment which  puts  the  parts  in  position  for  set- 
tings, e.  by  the  pulling  out  of  the  crown.  I  will 

now  describe  the  instrumentalities  for  carry-  55 
ing  out  this  result. 
The  seconds  hand  b  is  rigidly  fixed  to  a  tubu- 

lar sleeve  b'  Fig.  2  which  has  at  its  lower  end 
a  friction  disk  &2  and  just  above  it  a  grooved 
collar  b?\  The  axial  stem  or  shaft  c  of  the  sec-  60 
onds  hand  which  rotates  intermittently  with 
the  escapement  is  provided  with  upwardly 
flanged  friction  disk  62.  Attached  to  the  plate 
of  the  watch  at  one  end  is  a  spring  arm  d 
which  bends  upwardly  or  away  from  the  plate  65 
as  it  approaches  the  seconds  hand,  see  Fig.  2, 
and  its  end  next  to  the  seconds  hand  is  forked 

and  lies  within  the  groove  of  the  collar  bs, 
which  latter  it  embraces.  When  the  spring 
arm  is  lifted  away  from  the  watch  plate,  as  70 
shown  in  dotted  lines  it  lifts  the  seconds  hand, 
its  sleeve  and  friction  disk,  and  brings  the  lat- 

ter out  of  contact  with  the  rotating  flanged 
friction  disk  below,  so  that  the  seconds  hand 

stops,  but  when  the  friction  disk  52lies  on  the  75 
flanged  disk  with  the  pressure  of  the  spring 
arm,  the  seconds  hand  rotates  with  its  actuat- 

ing stem.  E  is  a  small  slide  bar  whose  upper 
end  is  pivoted  to  the  lower  end  of  the  shifting 
cam  B,  and  whose  middle  part  is  slotted  Ion-  80 
gitudinally  and  held  to  the  plate  by  a  guide 
screw  i.  The  lower  end  of  this  slide  bar  is 

pivoted  to  one  arm  e'  of  an  elbow  lever  e  e'. 
This  elbow  lever  is  fulcrumed  at  its  angle  e2 
upon  the  plate  and  its  arm  e  projects  beneath  85 
the  spring  arm  d  under  which  it  plays  in  a 
nearly  right  angular  position.  Now  whenever 

the  crown  ~D  of  the  watch  is  pulled  out  for setting  the  watch,  the  shifting  cam  B  is  turned 
about  its  center  screw  s,  and  the  lower  end  of  90 
said  shifting  cam  with  slide  bar  moves  up- 

wardly as  indicated  by  arrow  1,  and  the  mo- 
tion communicated  to  the  elbow  lever  e  e' 

throws  it  in  the  direction  of  arrow  2,  which 
brings  its  arm  e  against  the  curved  underside  95 
of  spring  arm  d,  raising  it,  and  disconnecting 
the  seconds  hand  friction  disk  from  its  sub- 

jacent friction  disks,  stops  the  seconds  hand. 
The  reverse  motion  of  the  shifting  cam,  caused 
by  the  forcing  in  of  the  crown,  restores  the  roo 
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parts  to  their  former  position  and  the  seconds 
hand  moves  along  again. 

Having  thus  described  my  indention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

5  ters  Patent,  is — 
In  a  stem  winding  and  stem  setting  watch, 

the  combination  with  the  shifting  cam  B;  of 
the  slide  bar  E  pivoted  thereto  and  guided 

about  its  middle,  the  elbow  lever  ee'  pivoted 
10  to  the  slide  bar,  the  spring  arm  d  curved  and 

overlapping  the  arm  e  of  the  elbow  lever  and 
grasping  the  sleeve  of  the  seconds  hand,  and 
the  seconds  hand  having  a  separable  friction 
clutch  b2  c'  substantially  as  shown  and  de- 
scribed. 

ADOLPHE  GEORGE  GUERIN. 

Witnesses: 
Joseph  Henry  Koch, 
Gustaf  John  Sylvan. 
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United  States  Patent  Office. 

ADOLPHE  GEORGE  GUERIN,  OF  SAVANNAH,  GEORGIA. 

STOP-WATCH. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  495,583,  dated  April  18,  1893. 

Application  filed  June  2, 1890.    Serial  No.  354,069,   (Model,) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Adolphe   George 

Guerin,  of  Savannah,  in  the  count}- of  Chat- 
ham and  State  of  Georgia,  have  invented  a  new 

5  and  useful  Improvement  in  Stop-Watches,  of 
which  the  following  is  a  specification. 

The  object  of  my  invention  is  to  provide  a 
stop  watch  in  which  the  seconds  hand  is 
stopped  through  the  stem  winding  mechanism 

io  without  stopping  the  minute  and  hour  hand, 
or  interfering  in  any  wise  with  the  movement 
of  the  watch,  the  purpose  being  to  readjust 
the  seconds  hand  in  relation  to  the  minute 

and  hour  hand  in  setting  the  watch  for  cor- 
15  rect  time,  and  also  to  adapt  the  watch  for  use 

for  racing  purposes. 
It  consists  in  the  peculiar  construction  and 

arrangement  of  the  seconds  hand  with  special 
mechanism  connecting  the  same  to  the  stem 

20  winding  and  setting  devices,  whereby  the  ad- 
justment of  the  latter  to  the  winding  posi- 

tion allows  the  seconds  hand  to  rotate,  while 
the  adjustment  for  setting  the  minute  and 
hour  hands,  serving  to  stop  the  seconds  hand 

25  as  will  be  hereinafter  fully  described. 
Figure  1  is  an  enlarged  face  view  of  the 

watch  with  the  dial  removed  showing  the  po- 
sition of  my  improvement  beneath  the  dial 

and  in  pi"oper  relation  to  the  seconds  hand  and 
30  the  stem  winding  and  setting  devices.  Fig. 

2  is  an  enlarged  sectional  view  taken  through 
the  line  x — x  of  Fig.  1. 

In  the  drawings  A  represents  the  yoke,  B 
the  shifting  cam,  C  the  spring,  and  D  the 

35  crown  of  an  ordinary  and  well  known  form 
of  stem  winding  and  stem  setting  mechanism. 
As  these  devices  in  themselves  form  no  part 
of  my  invention  it  is  not  .necessary  to  give 
any  prolix  description  of  their  relation  and 

40  action.  It  will  be  sufficient  for  the  purposes 
of  my  invention  to  say  that  when  the  crown 
is  pulled  out,  the  small  wheel  a  behind  the 
shifting  cam  is  thrown  into  gear  with  the 
train  of  wheels  a'  a2  a3  and  a  rotation  of  the 

45  crown  D  serves  to  set  or  turn  the  minute  and 
hour  hand.  When,  however,  the  crown  D  is 
forced  in,  the  shifting  cam  B  throws  the  little 

wheel  a  out  of  gear  with  the  train  a'  a2  a3, 
and  the  parts  are  in  position  to  allow  the 

50  watch  to  be  wound  by  a  rotation  of  the  crown. 

I  utilize  the  motion  of  the  shifting  cam  B 
to  stop  the  seconds  hand  by  thesame adjust- 

ment which  puts  the  parts  in  position  for  set- 
ting i.e.  by  the  pullingoutof  thecrown.  I  will 

now  describe  the  instrumentalities  for  carry-  55 
ing  out  this  result. 
The  seconds  hand  b  is  rigidly  fixed  to  a  tubu- 

lar sleeve  b'  Fig.  2  which  has  at  its  lower  end 
a  friction  disk  b2  and  just  above  it  a  grooved 
collar  &3.  The  axial  stem  or  shaft  c  of  the  sec-  60 
onds  hand  which  rotates  intermittently  with 
the  escapement  is  provided  with  upwardly 
flanged  friction  disk  b2.  Attached  to  the  plate 
of  the  watch  at  one  end  is  a  spring  arm  d 
which  bends  upwardly  or  away  from  the  plate  65 
as  it  approaches  the  seconds  hand,  see  Fig.  2, 
and  its  end  next  to  the  seconds  hand  is  forked 

and  lies  within  the  groove  of  the  collar  b&, 
which  latter  it  embraces.  When  the  spring 
arm  is  lifted  away  from  the  watch  plate,  as  70 
shown  in  dotted  lines  it  lifts  the  seconds  hand, 
its  sleeve  and  friction  disk,  and  brings  the  lat- 

ter out  of  contact  with  the  rotating  flanged 
friction  disk  below,  so  that  the  seconds  hand 

stops,  but  when  the  friction  disk  62lies  on  the  75 
flanged  disk  with  the  pressure  of  the  spring 
arm,  the  seconds  hand  rotates  with  its  actuat- 

ing stem.  E  is  a  small  slide  bar  whose  upper 
end  is  pivoted  to  the  lower  end  of  the  shifting 
cam  B,  and  whose  middle  part  is  slotted  Ion-  80 
gitudinally  and  held  to  the  plate  by  a  guide 
screw  i.  The  lower  end  of  this  slide  bar  is 

pivoted  to  one  arm  e'  of  an  elbow  lever  e  e'. 
This  elbow  lever  is  fulcrumed  at  its  angle  e2 
upon  the  plate  and  its  arm  e  projects  beneath  85 
the  spring  arm  d  under  which  it  plays  in  a 
nearly  right  angular  position.  Now  whenever 
the  crown  D  of  the  watch  is  pulled  out  for 
setting  the  watch,  the  shifting  cam  B  is  turned 
about  its  center  screws,  and  the  lower  end  of  90 
said  shifting  cam  with  slide  bar  moves  up- 

wardly as  indicated  by  arrow  1,  and  the  mo- 
tion communicated  to  the  elbow  lever  e  e' 

throws  it  in  the  direction  of  arrow  2,  which 
brings  its  arm  e  against  the  curved  underside  95 
of  spring  arm  d,  raising  it,  and  disconnecting 
the  seconds  hand  friction  disk  from  its  sub- 

jacent friction  disks,  stops  the  seconds  hand. 
The  reverse  motion  of  the  shifting  cam,  caused 
by  the  forcing  in  of  the  crown,  restores  the  roo 
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parts  to  their  former  position  and  the  seconds 
baud  moves  along  again. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

5  ters  Patent,  is — 
In  a  stem  winding  aud  stem  setting  watch, 

the  combination  with  the  shifting  cam  B;  of 
the  slide  bar  E  pivoted  thereto  and  guided 

about  its  middle,  the  elbow  lever  ee'  pivoted 
10  to  the  slide  bar,  the  spring  armcZ  curved  and 

overlapping  the  arm  e  of  the  elbow  lever  and 
grasping  the  sleeve  of  the  seconds  hand,  and 
the  seconds  hand  having  a  separable  friction 

clutch  \r  c'  substantially  .as  shown  and  de- scribed. 

ADOLPHE  GEORGE  GUERIN. 

Witnesses: 
Joseph  Henry  Koch, 
Gustaf  John  Sylvan. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alfred  Bartlett,  a 

British  subject,  residing  at  Auckiaucl,  in  the 
Colony  of  New  Zealand,  have  invented  new 

S  and  useful  Improvements  in  Apparatus  for 
Starting  Races  and  Recording  the  Results  of 
the  Same,  (which  has  been  patented  in  New 
Zealand,  No.  5,253,  dated  October  27, 1891;  in 
New  South  Wales,  No.  3,444,  dated  Decem- 

to  ber  lj  1891;  in  Victoria,  No.  9,308,  dated  De- 
cember 10,  1891,  and  in  Great  Britain,  No. 

1,365,  dated  January  23,  1892,)  of  which  the 
following  is  a  specification. 
My  invention  relates  to  improvements  in 

iS  apparatus  where  a  bell  or  other  alarm  is  sound- 
ed for  starting  races;  for  automatically  handi- 

capping the  same  when  time  allowances  are 
made;  and  which  apparatus  correctly  and  au- 

tomatically records  the  time  of  the  race;  and 
20  has  for  its  objects  performing  these  opera- 

tions in  a  simple  and  effective  manner  by 
suitable  mechanism.  I  attain  these  objects 
by  the  mechanism  illustrated  in  the  accom- 

panying drawings,  in  which — 
25  Figure  1,  is  a  view  of  the  case  or  stand;  the 

part  of  which  b,  shown  in  elevation  contains 
my  clock  work  mechanism  and  the  part  in 
section  contains  an  electric  battery.  Fig.  2, 
is  a  side  view  of  the  same  similarly  in  eleva- 

30  tion  and  section.  Fig.  3,  is  a  plan  of  the 
same,  showing  the  seconds  and  minute  circles 
on  a  larger  scale.  Fig.  4,  is  an  electrical  re- 

lay. Fig.  5,  shows  an  electro  magnet  and  ar- 
mature with  clapper  and  bell  or  gong  at- 

35  tached.  Fig.  G,  is  an  auxiliary  electric  bat- 
tery. Figs.  1  to  6,  inclusive  show  the  arrange- 

ment of  my  apparatus.  Fig.  7,  is  a  plan  of  my 
clock  work  mechanism  with  the  clock  dial  re- 

moved.   Fig.  8,  is  a  side  view  of  the  same  and 
40  shows  the  clock  dial  and  hands.  Fig.  9,  is  a 

plan  of  my  contact  making  apparatus.  Fig. 
10,  is  a  sectional  elevation  of  the  same  on  the 

line  1—2  (Fig.  9).  Fig.  11,  is  a  plan  of  the 
center  part  of  the  contact  making  apparatus 

45  on  a  larger  scale.  Fig.  12,  is  a  sectional  ele- 
vation of  the  same  on  the  line  3 — 4  (Fig.  11). 

Figs.  13, 14,  15,  and  16  are  views  of  details. 
Similar  letters  of  reference  indicate  similar 

and  corresponding  parts  in  all  the  figures. 
50      When  my  apparatus  is  used  for  starting, 

timing,  and  handicapping  races  the  case  or 
stand  A,  shown  in  Figs.  1,  2  and  3  is  placed 
at  the  winning  post;  and  the  electrical  ap- 

paratus and  bell  or  gong  shown  in  Figs.  4, 
5  and  6  at  any  desired  and  convenient  start-  55 
ing  point.  These  two  parts  are  connected  by 
the  insulated  wires  a  and  a',  which  may  be 
of  any  suitable  length,  and  are  for  a  purpose 
to  be  hereinafter  described. 

The  part  of  my  apparatus  situated  at  the  60 
winning  post  consists,  first,  of  a  stop  clock 
inclosed  in  part  b,  of  the  case  or  stand  A,  and 
is  shown  on  an  enlarged  scale  in  Figs.  7  and 
8.    It  will  be  seen  that  this  clock  which  is 

constructed  to  indicate  fourth  parts  of  sec-  65 
onds  has  a  train  of  wheels  and  pinions  in 
which  the  great  wheel  c  has  eighty  teeth,  the 
second  wheel  d,  seventy-two  teeth  and  pin- 

ion d',  ten  leaves;  third   or  center  wheel  e, 
sixty-four  teeth;  and  pinion  e',  eight  leaves;  70 
minute  wheel  /,  sixty  teeth;  scape  wheel  g, 

fifteen   teeth;  and   pinion  g',   eight   leaves. 
The  escapement  is  similar  in  construction  to 
ordinary  right  angled  lever  clock  escapements. 

The  main  spring  is  inclosed  in  the  barrel  c',  75 
which  forms  part  of  and  is  in  one  piece  with 
the  great  wheel  c.     h,  is  the  upper  clock  plate 
shaped  as  shown,  and  7*/,  the  lower  clock  plate 
which  is  circular  in  shape  (by  preference). 

These  plates  are  held  together  by  pillars  7i2,  8c 
in  any  ordinary  manner  and  form  the  fram- 

ing in  which   the   clock    mechanism  works. 
The  center  wheel  e,  is  provided  with  a  detent 
e2  (shown  in  detail  in  Figs.  13  and  14)  which 

85 

once  every  revolution  of  the  said  center  wheel 
engages  with  the  minute  wheel/,  advancing 
the  same  one  tooth  and  the  minute  hand  /9, 
one  division  of  the  minute  circle  64,  (Fig.  3). 
The  depending  arm  e3,  of  the  detent  e2,  is 
made  of  fine  spring  steel  and  thus  allows  the  90 
said  minute  wheel/,  to  be  turned  backward 
and  forward  while  engaged  with  the  said  de- 

tent. /',  shown  in  detail  in  Figs.  15  and  16, 
is  a  check  spring  bearing  with  a  light  press- 

ure against  the  teeth  of  the  minute  wheel  /,  95 
and  thus  preventing  the  same  moving  when 
not  engaged  with  the  detent.  /2,  is  a  flat 
piece  of  brass  or  other  suitable  metal  shaped 
as  shown  and  is  provided  with  a  socket  /7, 
which  fits  tightly  on  to  the  lower  end  of  the  100 
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minute  wheel  arbor/10.  /3,  is  a  spring  fixed 
at/4,  in  any  suitable  manner  to  the  case  A. 
This  spring  is  provided  with  a  point/5,  and 
a  wire/6,  the  outer  end  of  which  projects  be- 

5  yond  the  case  or  stand  A  as  shown  in  Fig.  3. 
It  will  be  evident  that  when  the  end  of  the 

said  wire  /°,  is  pulled  the  pressure  of  the  point 
/5,  on  the  plate  f~,  will  cause  the  minute  wheel 
to  revolve  until  the  said  point  arrives  at  /8. 

io  When  the  point  /5,  is  in  that  position  the 
minute  hand  /•',  which  fits  tightly  on  to  the 
upper  end  of  the  said  minute  wheel  arbor/10, 
always  points  to  GO  on  the  minute  circle.  e\ 
is  the  seconds  hand  fitting  tightly  on  to  the 

15  center  wheel  arbor  e5,  as  shown,  c2,  is  the 
winding  square  fitted  with  ratchet  wheel  c3, 
click  or  pawl  c4,  and  click  spring  c5.  n,  (Figs. 
1,  3  and  7)  is  a  lever  fixed  in  any  convenient 
position  on  the  case  or  stand  A,  and  ful- 

20  crumed  on  a  pin  ri ;  this  lever  n,  is  provided 
with  a  cord  n2,  and  an  arm  n3.  It  will  be  seen 
by  reference  to  the  drawings  Fig.  7  that  when 

the  cord  n'2,  is  pulled  in  the  direction  shown 
by  the  arrow  the  said  lever  n,  is  advanced  to 

25  the  position  shown  by  the  dotted  lines,  the 
said  arm??3,  pressed  against  the  balance?;-4,  and 
the  clock  instantly  stopped.  It  will  also  be 
seen  (Figs.  1  and  3)  that  the  free  end  of  this 
lever  projects  out  from  the  case  or  stand  A. 

30  It  consists  secondly,  of  mechanism  shown 
in  Figs.  9, 10, 11  and  12  for  making  electrical 
contact  and  thus  in  conjunction  with  the 
hereinbefore  described  stop  clock,  sounding 
a  bell  or  other  alarm  at  desired  times  or  in- 

35  tervals  for  starting  and  handicapping  races 
by  time  allowances.  This  mechanism  is  (for 
convenience)  inclosed  in  part  b,  of  the  case  or 
stand  A  (see  Figs.  1  and  2)  and  immediately 
above  and  around  the  stop  clock  (see  Fig.  10). 

40  In  this  part  of  my  apparatus,  i,  i,  are  springs 
shaped  as  shown  and  of  a  number  to  corre- 

spond with  the  sixty  seconds  on  the  clock  dial 

b3,  (Fig.  3.)  These  springs  are  made  of  brass 
(by  preference)  and  are  provided  with  points 

45  i',  (see  Figs.  11  and  12)  made  preferably  of 
silver  or  other  suitable  metal  which  is  a  good 
conductor  of  electricity  and  does  not  easily 
corrode,  and  have  grooves  or  notches  i4,  and 
contact  points  i5,  and  are  so  constructed  as  to 

50  exert  their  energy  in  the  direction  of  the  ar- 
rows (Fig.  9)  in  an  opposite  or  contrary  direc- 

tion to  the  revolution  of  the  center  wheel  ar- 

bor e5,  of  the  clock  mechanism.  They  also 

press  outwardly  and  radially.     ?'2,  (Fig.  10)  is 55  a  brass  band  connecting  the  said  springs  to- 
gether and  having  a  wire  i3,  attached,  which 

is  connected  with  the  battery  j,  (Fig.  1.)  1c, 
(Figs.  11  and  12)  is  a  brass  ring  perforated 

with  slots  h',  for  the  reception  of  the  points 
60  *',  two  of  which  are  shown  in  position.  This 

ring  h,  is  fixed  by  nibs  7v3,  to  a  disk  of  vul- 
canite k2,  or  other  suitable  non-conductor  of 

electricity  thus  insulating  the  same  from  the 
clock  plate  h.     The  said  vulcanite  disk  is  per- 

65  forated  as  shown  and  fixed  to  the  clock  plate 

h,  by  screws  A1,  and  separated  therefrom  by 
distance  pieces  7c5.     m,  (Figs.  9  and  10)  are 

levers  provided  with  knobs  or  keys  m',  cor- 
responding in  number  with  the  sixty  seconds 

marked  on  the  seconds  circle?/'  (Fig.  3.)    These  70 
leveis  are  bent  as  shown  and  fulcrumed  on 

pins  m2.     When  one  of  the  knobs  or  keys  m', 
is  depressed  it  will  be  evident  by  reference  to 
the  drawings  that  from  the  position  and  pecu- 

liar shape  of  these  levers  m,  one  of  the  springs  75 
i  before  described  is  advanced  until  its  groove 

or  notch  ii,  (Fig.  11)  engages  with  the  ring7t-, 
where  it  is  held  by  the  pressure  exerted  by 

the  said  spring  i.     e6,  (Figs.  11  and  12)  is  an 
arm  having  a  socket  e7,both  made  preferably  80 
of  silver,  fitting  tightly  on  and  traveling  with 
the  center  wheel  arbor  e5.     e8,  is  a  depending 
spring  made  preferably  of  silver,  fixed  to  the 
arm  e6,  and  bearing  on  the  disk  e9,  made  also 
by  preference  of  silver.     This  disk  e9,  has  a  85 
wire  ew,  attached  for  a  purpose  to  be  herein- after described. 

It  consists  thirdly,  of  an  ordinary  three 
cell  Leclanche  or  other  suitable  electric  bat- 

tery inclosed  (for  convenience)  in  part  b',  of  90 the  case  or  stand  A. 

The  part  of  my  apparatus  situated  at  the 
starting  point  consists  of  an  electric  relay  E 

(Fig.  4) ;  a  three  cell  Leclanche  or  other  suit- 
able electric  battery  F  (Fig.  G);  and  an  ordi-  95 

nary  electro  magnet  with  gong  or  bell  G,  and 
clapper  II,  (Fig.  5)  inclosed  in  a  suitable  case 
for  convenience  of  handling  and  transport. 
By  reference  to  the  drawings  (Figs.  4,  5  and 

G)  this  arrangement  will  be  readily  under-  100 
stood  by  one  skilled  in  the  art  to  which  it  ap- 

pertains; being  apparatus  similar  to  that 
ordinarily  used  for  operating  bells  by  elec- 

tricity when  one  blow  at  a  time  on  the  bell  by 
the  clapper  is  desired.  105 

Having  now  described  the  several  parts  of 
rny  apparatus,  I  will  proceed  to  describe  the 
method  of  operating  the  same. 
The  part  of  my  apparatus  illustrated  in 

Figs.  1,  2,  and  3;  and  shown  in  detail  in  Figs,  no 
7,  8,  9, 10, 11, 12, 13, 14, 15  and  16,  being  placed 
at  the  winning  post  and  the  part  of  my  appa- 

ratus shown  in  Figs.  4,  5  and  G,  at  the  start- 
ing point  and  connected  together  by  the  in- 

sulated wires  a  and  a'  as  shown,  the  person  115 
in  charge  of  the  race  pulls  the  lever  n,  and 
thus  stops  the  clock,  as  before  described,  at  say 
a  second  before  the  seconds  hand  e4,  reaches 
the  division  marked  60  on  the  seconds  circle 

b5,  (Fig.  3)  and  then  depresses  the  key  or  knob  120 
m',  corresponding  to  the  said  division  marked 
GO  on  the  seconds  circle  b5.  The  object  of  thus 
stopping  the  clock  at  a  second  before  the  hand 
reaches  the  division  60  is,  that  when  the  com- 

petitors are  ready,  as  little  time  as  possible  125 
shall  be  lost  in  starting  the  race;  for  when  the 
said  hand  reaches  division  60  corresponding 
to  the  key  which  has  been  depressed  as  stated, 
the  bell  G,  is  sounded  at  the  starting  point  by 
electrical  contact  being  made  with  the  same  130 

in  the  following  manner: — The  arm  e6  is  so 
situated  in  relation  to  the  seconds  hand  e4,  that 
when  the  latter  is  over  the  division  corre- 

sponding to  the  key  ?»',  which  has  been  de- 
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pressed,  electrical  contact  is  made  between 
the  said  arm  e6  and  the  point  v\  of  the  spring 
j,  which  has  been  previously  advanced  by  the 

depressed  key  m',  thus  connecting  the  wire 
5  e10,  through  the  disk  e9,  spring  eH,  arm  eG,  point 

i5,  spring  i,  (Figs.  11  and  12)  band  i2  to  the 
wire  i3,  (Fig.  10.)  The  wire  e10  being  con- 

nected to  the  wire  a',  (Figs.  1  and  4)  by  means 
of  the  contact  screw  a3;  and  the  wire  is,  con- 

io  nected  to  the  battery  j,  electrical  energy  is 

exerted  along  the  wire  a',  to  the  relay  E,  (Fig. 
4)  depressing  the  armature  a4,  and  complet- 

ing the  circuit  along  the  wire  a,  through  the 

contact  screw  a5.     Electrical  energy  is  now 
ic  exerted  from  the  battery  F,  (Fig.  6)  along  the 

•wire  a1,  through  the  armature  a4,  contact 
screw  cv\  pillar  a6,  wire  as,  and  coil  a9,  depress- 

ing the  armature  a10,  and  clapper  II,  which 
strikes  the  bell  or  gong  G,  or  other  alarm  and 

20  gives  the  signal  to  start  the  race.  The  cir- 
cuit is  completed  along  the  wire  a11,  to  the  bat- 

teiy  F.  The  arm  eG  (Figs.  11  and  12)  continu- 
ing to  advance  carries  with  it  the  point  i5, 

(Fig.  11)  until  the  groove  or  notch  j4,  is  disen- 
25  gaged  from  the  slot  k',  in  the  ring  1c,  and  the 

said  point  released  by  the  spring  i.  The  elec- 
tric circuits  are  thus  broken,  when  the  mech- 

anism is  ready  to  be  re-operated. 
Having  thus  described  the  method  of  start- 

30  ing  a  race  automatically  by  my  apparatus  I 
will  now  explain  how  the  same  can  be  auto- 

matically and  correctly  timed. 
A  cord  or  tape  is  stretched  across  the  track 

at  the  winning  post  in  the  usual  manner  but 
35  fastened  at  one  end  to  the  stop  work  lever  n, 

(Figs.  1,  3  and  7.)  It  will  be  readily  under- 
stood that  immediately  the  foremost  competi- 

tor comes  into  contact  with  the  said  tape  or 
cord,  the  lever  n,  will  be  pulled  in  the  direc- 

40  tion  of  the  arrow  and  the  clock  stopped  simul- 
taneously and  automatically  by  the  stop  work 

mechanism  hereinbefore  described  (see  Fig. 
7)  and  thus  a  correct  record  of  the  time  will 
be  indicated.    The  said  cord  or  tape  is  pref- 

45  erably  made  of  such  a  thickness  that  it  will 
break  after  operating  the  stop  work  lever  n. 

Having  thus  described  the  methods  of  start- 
ing and  automatically  timing  a  race  by  my 

apparatus  I  will  now  explain  how  the  same 
50  can  be  used  for  automatically  handicapping 

a  race  by  time  allowances. 
If  for  instance  it  is  desired  to  start  a  race 

of  three  competitors  in  which  No.  1  competi- 
tor allows  No.  2  eight  seconds  and  No.  3  fif- 

55  teen  seconds,  the  manner  of  operating  my 
apparatus  is  as  follows: — The  person  in  charge 
of  the  race  arranges  the  apparatus,  stops  the 
clock  at  one  second  before  the  division  marked 
GO,  on  the  seconds  circle  ¥\  (Fig.  3)  as  described 

60  herein  for  starting  and  timing  a  race  where 
no  time  allowances  are  made,  and  also  de- 

presses the  keys  m',  corresponding  to  the  di- 
visions marked  60,  8  and  15.  The  competi- 

tors being  ready  the  clock  is  started.    No.  3 
65  starts  when  the  gong  sounds  the  first  time, 

which  will  be  when  the  seconds  hand  of  the 
clock  points  to  GO;  No.  2  starts  when  the  gong 

sounds  the  second  time  which  will  be  when 

the  seconds  hand  points  to  8;  and  No.  1  starts 

when  the  gong  sounds  a  third  time  which  will  70 
be  when  the  seconds  hand  points  to  15.     The 
race  is  timed  in  the  manner  before  described. 

The  stop  clock  as  described  is  constructed 

to  beat  four  times  per  second,  but  it  is  obvi- 
ous that  the  train  of  wheels  may  be  so  ar-  75 

ranged  as  to  beat  any  other  desired  fractions 
of  seconds.  For  instance  if  it  is  desired  to 

arrange  the  clock  to  beat  five  times  per  sec- 
ond I  should  make  the  train  as  follows:— Cen- 

ter wheel  e,  sixty  teeth,  and  escape  wheel  pin-  80 
ion  gf,  six  leaves;  or  any  other  convenient 
number  of  teeth  and  leaves  having  the  same 

relative  proportion;  the  remainder  of  the 
mechanism  being  unaltered. 

By  increasing  the  number  of  stops  m',  and  85 
springs  i,  my  apparatus  may  be  arranged  to 
sound  the  gong  at  any  desired  intervals  less than  a  second. 

The  dial  bs,  may  be  arranged  vertically  in- 
stead of  horizontally  as  shown,  or  the  mech-  90 

anism  constructed  to  indicate  the  time  on  two 
or  more  dials  in  the  manner  usual  in  such 
cases. 

Having  now  fully  described  my  invention 
and  how  the  same  is  or  may  be  carried  into  95 
effect,  I  wish  it  to  be  understood  that  what  I 
claim,  and  desire  to  secure  by  Letters  Patent 
of  the  United  States,  is — 

1.  In  an  apparatus  for  starting  races  and 
indicating  the  results  of  the  same,  the  detent  100 
e2,  depending  arm  e3,  combined  with  minute 
wheel/,  and  check  spring/',  as  and  for  the 
purposes  substantially  as  set  forth  and  de- scribed. 

2.  In  an  apparatus  for  starting  races  and  105 
indicating  the  results  of  the  same,  the  lever  n, 

having  cord  nz,  and  arm  ns,  as  and  for  the 
purposes  substantially  as  set  forth  and  de- scribed. 

3.  In  an  apparatus  for  starting  races  and  no 
indicating  the  results  of  the  same,  the  com- 

bination of  the  levers  m,  having  keys  m',  with 
the  springs  i,  and  insulated  ring  fc,as  and  for 
the  purposes  substantially  as  set  forth  and 
described.  115 

4.  In  an  apparatus  for  starting  races  and 
indicating  the  results  of  the  same,  the  com- 

bination of  the  levers  m,  having  keys  m', 
springs  i,  insulated  ring  k,  and  arm  e6,  actu- 

ated by  the  stop  clock  as  and  for  the  purposes  120 
substantially  as  set  forth  and  described. 

5.  In  an  apparatus  for  starting  races  and 
indicating  the  results  of  the  same,  a  stop  clock 
such  as  described,  springs  i,  with  levers  m, 

having  keys  m',  insulated  ring  1c,  combined  125 
with  arm  e6,  attached  to  wheel  arbor  e5,  disk 
e9,  wire  e10,  connecting  with  electrical  appara- 

tus and  bell  as  and  for  the  purposes  all  sub- 
stantially as  set  forth. 

ALFRED  BARTLETT. 

Witnesses: 
IT.  Street, 

W.  E.  Hughes. 
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ited  States  Patent  Office, 

CHARLES  RUPRECIIT,  OF  CLEVELAND,  OHIO. 

WORKMAN'S  TIME-RECORDER. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  496,005,  dated  April  25,  1893. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  Ruprecht,  a 

citizen  of  the  United  States,  residing  at  Cleve- 
land, in  the  county  of  Cuyahoga  and  State  of 

5  Ohio,  have  invented  certain  new  and  useful 

Improvements  in  Workmen's  Time-Record- 
ing Machines;  and  I  do  hereby  declare  that 

the  following  is  a  full,  clear,  and  exact  de- 
scription of  the  invention,  which  will  enable 

io  others  skilled  in  the  art  to  which  it  appertains 
to  make  and  use  the  same. 
My  invention  relates  to  improvements  in 

workmen's  time  recording  machines,  and  the 
object  of  the  invention  is  to  provide  a  simple, 

15  cheap,  and  reliable  medium  for  noting  the 
exact  time  when  a  workman  enters  upon  his 
work  and  when  he  leaves  it,  and  for  keeping 
a  record  of  such  arrivals  and  departures  so 
that  at  the  end  of  a  week,  or  at  a  longer  or 

ac  shorter  time,  the  record  thus  made  and  kept 
can  be  reviewed  and  the  number  of  hours  of 

work  of  any  given  employe"  accurately  ascer- tained. 
To  this  end  the  invention  consists  in  the 

25  construction  of  a  device  or  machine  substan- 
tially as  shown  and  described  and  particu- 

larly pointed  out  in  the  claims. 
In  the  accompanying  drawings,  Figure  1  is 

a  front  elevation  of  my  improved  machine, 
30  and  Fig.  2  is  a  rear  elevation  thereof.  Fig.  3 

is  an  end  section  of  the  sheet  or  roll  of  paper 
used  to  receive  and  keep  the  record.  Fig.  4 
is  a  vertical  section  on  line  x,  x,  Fig.  2,  show- 

ing the  parts  in  their  normal  position.     Fig. 
35  5  is  a  similar  cross  section  showing  one  of  the 

punchers  down  in  the  act  of  puncturing  the 
paper.  Fig.  6  is  a  side  elevation  of  the  mech- 

anism at  one  end  of  the  paper  feeding  rolls 
showing  the  normal  position  of  said  parts; 

40  and  Fig.  7  is  a  side  elevation  of  same  parts 
but  reversed  to  remove  the  inner  roll.  Fig.  8, 
Sheet  1,  shows  side  and  end  views,  respect- 

ively, of  one  of  my  punches.  Fig.  9  is  a  sec- 
tion of  the  drum  and  side  view  of  dog  that 

45  engages  said  drum. 
A  represents  the  upright  or  supporting 

board  or  frame  of  my  recording  mechanism, 
and  this  part  may  be  composed  of  a  single 
board  of  suitable  size,  or  a  number  of  boards 

50  joined  together,  or,  it  may  be  composed  of 
metal  or  other  material,  if  such  other  mate- 

rials be  found  desirable,  but  preferably  it  is 

made  of  wood  and  is  adapted  to  be  supported 
either  on  a  base  and  side  supporting  frame 
B,  as  here  shown,  or  it  may  be  supported  on  55 
the  wall  or  in  some  other  convenient  position 
or  way.  This  board  or  frame  A  is  made  in  a 
number  of  different  sizes,  according  to  the 
demands  of  the  shop,  or  place  where  it  is  used, 
and  is  adapted  to  be  used  to  make  a  record  for  60 
one  or  more  persons,  running  up  into  the  hun- 

dreds. Each  person  whose  record  is  kept  has 
an  allotted  number,  and  finds  his  own  number 
at  the  front  of  the  said  board.  Thus  we  have, 

in  Fig.  1,  several  series  of  numbers  running  di-  65 
agonally  across  the  board  from  top  to  bottom 
in  zigzag  lines  so  as  to  make  each  number  re- 

cord in  its  own  line  upon  the  recording  surface 

or  paper  C,  as  hereinafter  described.  The  dis- 
tance apart  of  the  indentations  or  holes  which  70 

are  cut  to  make  the  respective  records  will  de- 
pend on  the  arrangement  of  the  mechanism  on 

the  board  A,  and  if  said  board  is  to  be  made 
available  for  the  greatest  amount  possible  of 
recording  capacity,  this  mechanism  should  be  75 
placed  as  close  together  as  possible,  having  in 
view  distinct  lines  of  record  for  each  man  on 
the  paper  C.  The  numbers  1,  2,  3,  c%c.,seen  in 
front  elevation  in  Fig.  1,  are,  in  fact,  placed 
upon  the  heads  d  of  what  may  be  calJed  the  80 
push  buttons  or  keys,  D,  which  are  set  into 
the  face  of  the  board  A,  and  adapted  to  slide 
back  and  forth  therein  within  fixed  or  given 
limits.  AVhen  these  keys  or  push  buttons  are 
in  their  normal  position  they  are  out  as  shown  85 
in  Fig.  4,  and  at  the  top  in  Fig.  5,  but  when 
they  are  pushed  in,  as  they  are  in  the  act  of 
puncturing  the  paper  to  make  a  record,  they 
occupy  the  position  shown  also  in  Fig.  5,  with 
the  flange  d  resting  against  the  board  A.  A  90 

spring  d' serves  to  press  these  buttons  or  keys 
out  after  they  have  been  used.  Each  button 
has  a  spindle  D  which  projects  through  the 
rear  of  the  board  A,  and  is  connected  at  that 
point  with  the  upper  arm  e  of  the  bell  crank  95 
lever  E,  pivoted  in  its  angle  on  the  rear  of 

the  board  A.  The  other  arm,  e',  of  the  said 
lever  E  has  pivoted  to  it  the  puncturing  wire 
or  rod  F.  These  puncturing  wires  or  rods 
are  of  varying  length,  according  to  the  eleva-  100 
tion  of  the  particular  bell-crauk  lever  with 
which  they  are  connected,  and  ordinarily  are 
made  of  wire  of  a  suitable  size  to  do  the  work. 

At  their  lower  portion  these  wires  or  i'ods  F 
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pass  through  the  cross  bar  G,  which  serves  as 
a  guide  for  said  rods  or  wires,  and  which  said 
bar  is  fixed  at  its  eud  by  suitable  means  to  a 
lower  cross  bar  II,  which  latter  is  fixed  at  its 

5  ends  to  the  lower  extremities  of  the  hangers 
J.  These  hangers  are  secured  at  their  upper 
ends  to  the  rear  of  the  board  A,  as  seen  plainly 
in  Fig.  5,  and  have  forwardly  projecting  por- 

tions i  at  their  lower  extremities  suitable  for 
to  fastening  thereto  the  lower  cross  piece  H,and 

this  cross  piece  II  is  separated  f rom  the'cross piece  G  above  a  sufficient  distance  to  permit 
the  sheet  of  paper  on  which  the  record  is  made 
to  pass  freely  through  between  said  piece,  and 

15  is  perforated  also  for  the  passage  of  the  punct- 
uring rods  or  wires  F,  so  that  when  said  wires 

are  depressed  by  the  mechanism  herein  shown 
and  described,  they  will  cut  a  hole  through 
the  paper  and  immediately  resume  their  nor- 

20  mal  position.  The  lower  extremity  of  these 
rods  or  wires  F  have  a  V  shaped  notch  formed 
therein,  as  clearly  seen  in  Fig.  8,  so  as  to  make 
a  clean,  round  perforation  in  the  paper.  The 
paper  roll  or  sheet  C  is  first  placed  upon  the 

25  roller  L,  and  is  unwound  from  there,  as  the 
herein  described  mechanism  permits,  and  onto 
the  roller  M.  These  two  rollers  are  su  pported 
in  a  frame  consisting  of  end  piece,  N,  and  a 
cross   piece   n   rigidly   connecting  said  end 

3a  pieces,  and  are  each  pivoted  at  n'  in  the  for- 
ward projecting  portion  of  the  hanger  J  and 

off  the  center  or  middle  of  the  said  side  pieces 
N,  so  that  normally  the  parts  shall  occupy  the 
position  shown  in  Figs.  4  and  5,  withoutother 

35  means  to  hold  them  in  said  position  than  the 
greater  weight  of  the  parts  outside  of  the 
pivot  n  as  compared  with  what  is  on  the  short 
side  of  said  pivot.  It  is  desirable  to  remove 
the  roller  L  when  a  supply  of  paper  is  to  be 

40  placed  thereon,  and  hence  this  pivot  mechan- 
ism which  enables  the  said  roller  to  be  lowered 

as  seen  in  Fig.  7,  for  removal  from  the  parts  N. 
The  said  roller  has  bearings  in  the  said  parts 
N  and  an  open  slotted  passage  n2  through 

45  which  its  spindles  I  are  removed  and  inserted. 
These  spindles  project  far  enough  through  the 
said  parts  N  to  engage  in  the  open  slot  k  in  the 
bottom  of  the  hanger  J.  E  euce,  when  the  parts 
are  in  working  position  the  spindles  I  of  the 

50  roller  L  will  rest  both  in  the  bearings  in  the 
parts  N  and  in  the  open  notch  or  slot  k  and 
when  in  this  position  the  said  roller  L  cannot 
escape  from  its  bearings  and  is  held  securely 
in  working  position.     Now,  in  order  that  the 

55  said  roller  L  which  carries  the  paper  shall 
travel  only  at  a  given  and  uniform  rate  of 
speed,  and  at  the  speed  to  which  all  the  parts 
herein  described  are  timed,  I  employ  another 
roller  O,  which  is  fixed  in  suitable  bearings 

60  in  the  hangers  J  and  bears  upon  the  said  roller 
L  through  the  paper  C  wrapped  about  the 
same.  The  slots  k  are  made  of  such  depth 
that  the  spindles  I  will  not  ordinarily  be  lim- 

ited in  their  vertical  movement  by  said  slot, 
65  so  that  the  counter  pressure  upon  the  roll  L 

will  be  upon  the  paper  against  the  roll  O 
above.    This  enables  the  wrapping  of  paper 

about  the  said  roll  to  be  more  or  less  heavy 
and  yet  have  a  uniform  bearing  against  the 
roller  O,  and  it  also  enables  the  roller  O  to  70 
serve  as  a  feed  roll  for  the  paper.  Clock 
mechanism  is  designed  to  be  connected  with 
the  shaft  0  of  the  roller  O,  and  this  mechan- 

ism will  be  timed  so  that  the  said  roller  O 

shall  have  a  given  and  uniform  rate  of  move-  75 
ment.  The  paper  passes  from  the  roller  L 
upon  the  roller  M,  and  in  going  from  one  to 
the  other  is  punctured  to  make  the  record  as 
the  coming  and  going  of  the  employes  may 
determine.  In  order  that  there  may  be  some  80 
certain  tension  upon  this  roller  M  so  as  to 
stretch  the  paper  and  roll  it  tightly  upon  the 
roller  M,  but  yet  not  interfere  with  its  feed- 

ing over  the  roller  L,  I  use  a  counter-weight  P, 
which  is  connected  by  a  cord  p,  over  sheaves  85 

p',p\  onto  a  sheave  or  pulley  m  fixed  to  the 
spindle  of  the  roller  M  outside  of  the  hanger 
J  in  which  said  roller  M  is  supported. 

In  order  that  sheet  of  paper  C  may  be  util- 
ized as  herein  described  to  keep  the  record  for  90 

each  employe  separate  from  the  others,  the 
puncturing  wires  or  rods  are  all  arranged  to 
strike  the  said  sheet  in  different  lines,  and 
these  lines  are  numbered  1,  2,  3,  4,  &c,  to  cor- 

respond with  the  keys  bearing  like  numbers.  95 
These  lines  c  run  longitudinally  of  the  paper, 
while  transversely  of  the  paper  are  the  time 
lines  c'.  These  time  lines  are  subdivided 
on  the  hours  and  fractions  thereof,  as  7 

o'clock,  7.15,  7.30,  7.45,  and  so  on,  and  the  sub-  100 
divisions  may  be  on  shorter  or  longer  time. 
If,  therefore,  an  employe  comes  at  exactly 
seven  o'clock,  the  paper  is  supposed  to  be  at 
that  point  in  its  movement  where  a  punctur- 

ing rod  will  strike  exactly  on  the  line  corre-  105 
sponding  to  that  hour.  If  the  employe  be  fif- 

teen minutes  late,  it  will  strike  on  the  7.15 
line;  if  he  be  five  or  ten  minutes  late,  the 
puncture  will  come  between  the  two  lines  and 
indicate  by  its  position  in  respect  thereto  no 
about  what  time  the  employe  arrived.  In  like 
manner  he  will  record  his  leaving,  and  all  will 
make  their  records  as  they  come  and  go  in  like 
manner. 
Now,  in  order  that  each  employe  may  reg-  115 

ister  his  time  aright,  he  is  furnished  with  a 
pocket  plate  q  which  is  of  a  size  small  enough 
not  to  be  inconvenient  in  the  pocket,  and 
which  bears  his  number  corresponding  to  the 
number  upon  the  head  of  the  buttons  or  keys  120 
D.     For  example,  two  such  plates  are  here 
shown,  numbered  1  and  13  respectively,  and 
are  shown  as  hanging  on  the  hooks  or  pins  Q, 
one  of  which  is  provided  for  each  key.    These 

pins,  as  seen  in  Fig.  4,  are  bent  at  right  an-   125 
gles  so  that  they  have  a  vertical  portion  which 
extends  up  about  half  way  across  the  face  of 
the  flanged,  of  the  button,  and  against  which 
said  flange  may  bear.     At  any  rate,  these 
parts  are  brought  close  together.    The  plates  130 
q  have  a  central  hole  adapted  to  slide  some- 

what freely  over  the  pin  q,  but  owing  to  the 
right  angled  extremity  of  the  said  pins  bear- 

ing against  the  flanges  d,  the  said  plates  q  can 
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neither  be  inserted  nor  removed  without  so 
pressing  the  buttons  inward  that  they  will 
puncture  the  paper  C  and  make  a  record. 

When  the  employe  comes  to  his  work  in  the 
5  morning  lie  places  the  plate  ([  in  position  on 

its  pin,  and  to  do  so  brings  it  to  a  horizontal 
position,  substantially  as  seen  in  Fig.  5.  This 
is  also  the  position  to  which  the  said  plate  is 
brought  to  remove  it  from  the  said  hook,  so 

io  that  in  either  case  a  puncture  of  the  paper 
will  be  made.  In  going  to  work,  the  plate  is 
placed  in  position,  as  shown  in  Fig.  1,  aud 
allowed  to  remain  there  until  the  employe 
wishes  to  quit  work  temporarily,  or  for  the 

15  dajT.  It  is  then  removed  and  the  puncture 
tells  the  exact  time  when  the  removal  occurs, 
and  thus  the  record  of  the  day  is  made  com- 

plete and  the  time  of  each  employe  is  accu- 
rately recorded  and  can  be  afterward  sum- 

20  ruarized  or  aggregated  from  the  roll  of  paper 
wound  upon  the  roller  M,  either  at  the  end  of 
the  day  or  at  the  end  of  the  week,  or  at  any 
other  convenient  time. 

The  clock  mechanism  by  which  the  instru- 
25  ment  is  actuated  is  not  shown,  and  any  suit- 

able actuating  mechanism  or  power  may  be 
employed  for  this  purpose. 

The  recording  mechanism  being  geared  with 
the  clock  through  shaft  0,  and  the  paper  be- 

30  ing  placed  to  register  exactly  with  the  hour 
at  which  the  clock  is  started,  the  two  will 
move  together,  and  the  time  on  the  paper  and 
on  the  clock  will  always  agree.  As  here 
shown,  the  paper  is  divided  transversely  on 

35  fifteen  minute  or  quarter  hour  subdivisions, 
and  the  gearing  through  which  the  rolls  are 
timed  should  be  such  as  to  move  the  paper 
just  fifteen  minutes  ahead  with  each  fifteen 
minute  movement  of  the  hands  of  the  clock. 

40  If  this  movement  of  paper  and  clock  be  kept 
together  there  can  be  no  mistake  in  the  rec- 

ord, and  the  said  record  can  be  made  for  any 
fraction  of  an  hour  desired. 

By  the  construction  of  roller  frame  shown, 
45  the  paper  receiving  roller  can  be  filled  down, 

as  seen  in  Fig.  7,  so  that  the  roller  L  can  easily 
be  taken  out  and  replaced  from  the  front  of 
the  machine.  This  is  a  great  convenience  in 
the  practical  operation  of  the  machine. 

50  The  counter  weight  P  serves  to  give  a  steady 
pull  on  the  roller  M  through  the  drum  m  on 
the  spindle  of  said  roller  and  the  cord  p.  This 
weight  insures  a  tight  wrapping  of  the  paper 
on  the  roll  and  may  be  so  considerable  as  to 

55  facilitate  the  feed  of  the  paper  through  the 
rollers  L  and  O,  and  thus  help  the  clock,  but 
in  no  case  shall  the  paper  travel  faster  than 
the  clock  allows.  When  the  roll  M  is  filled 
with  paper,  the  paper  is  drawn  off  with  the 

60  roll  in  position  as  shown,  and  in  drawing  the 
paper  off,  the  cordj^  is  wound  upon  the  drum 
m,  and  the  counter  weight  P  is  raised  to  its 
higher  position.  When  the  roll  M  is  stopped, 
a  dog,  S,  shown  in  Fig.  9,  Sheet  1,  is  dropped 

65  into  the  notch  s  at  the  end  of  the  said  drum, 
and  the  said  roll  is  thus  held  against  its  coun- 

ter-weight. Then  when  the  new  sheet  of  paper 

is  fixed  to  the  roll  M  everything  is  in  readi- 
ness for  operation,  the  dog  S   is  thrown  out, 

and   the   counter-weight  immediately  comes  70 
into  action. 

It  will  be  noticed  that  the  heads  <l  of  the 
push  buttons  D  have  notches  overlapping 
partly  the  pins  Q,  so  that  the  plates  q  cannot 
get  beneath  the  said  pushbuttons  when  they  75 
are  being  put  on  or  taken  off,  and  so  that 
they  cannot  be  put  on  or  taken  off  without 
depressing  the  push  button  about  as  shown  in 
Fig.  5. 

I  have  described  this  invention  as  a  work-  80 
man's  time  recorder,  and  it  is  designed  to  be 
used  as  such,  and  is  built  for  this  purpose, 
but,  obviously,  it  is  not  necessarily  limited  to 
the  use  of  workmen  or  employes  in  shops  and 
factories  and  other  places  where  men  are  paid  85 
according  to  the  time  they  engage  in  work, 
but  it  may  be  used  for  all  purposes  for  which 
it  may  be  found  useful.    It  would  serve  as 
well  as  a  watchman's  time  detector.    I  do  not 
therefore  consider  the  invention  limited  in  90 
its  use  to  any  particular  class  or  classes,  or  for 
any  special  purpose  or  purposes. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is—  95 
1.  The  machine  provided  with  push  buttons 

and  punches  operated  by  said  buttons,  in  com- 
bination with  a  hook  for  each  of  said  buttons, 

having  its  free  end  opposite  the  outer  extrem- 
ity or  head  of  the  button  and  immediately  in  100 

front  thereof  aud  arranged  to  hang  a  plate 
upon,  substantially  as  described. 

2.  The  series  of  push  buttons  and  the 
punches  operated  thereby,  in  combination 
with  substantially  right-angled  hooks  having  105 
their  free  ends  extending  upward  in  front  of 
the  extreme  outer  portion  of  said  buttons, 
and  plates  on  said  hooks  in  front  of  the  said 
buttons  and  bearing  against  the  outer  extrem- 

ity or  head  thereof,  substantially  as  described,  no 
3.  The  combination  of  the  push  buttons,  D, 

having  springs  to  press  them  forward,  the  bell 
crank  levers,  E,  and  the  punches,  F,  in  com- 

bination with  right-angled  hooks,  Q,  having 
a  vertically  arranged  free  end  extending  up  115 
part  way  across  the  face  of  the  push  button, 
and  a  separate  plate  having  an  orifice  to  en- 

gage upon  said  hook  and  to  hang  between  the 
head  of  the  push  button  and  said  hook  and 
to  bear  against  the  push-button  and  press  it  120 
in  when  the  record  is  made,  substantially  as 
described. 

4.  The  punches  and  the  keys  and  connec- 
tions to  operate  the  same,  in  combination  with 

the  transverse  guide  piece  provided  with  per-  1 25 
forations  for  the  passage  of  said  punches,  and 
a  cross  piece  having  holes  registering  with  the 
perforations  in  said  guide  piece,  in  combina- 

tion with  the  rolls  and  the  sheet  of  paper  on 
said  rolls  extending  between  said  perforated  130 
cross  pieces,  substantially  as  described. 

5.  The  main  frame,  the  roll  frame  pivoted 
therein  on  its  center,  and  having  an  open  slot 

through  which  the  paper  supply  roll  is  intro- 
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duced  and  removed  to  its  bearings,  and  an 
open  slot  in  the  main  frame  into  which  the 
spindles  of  the  said  paper  supply  roll  extend, 
substantially  as  described. 

5  C.  The  main  frame  and  the  pivoted  roller 
frame  supported  thereon  on  its  center,  the 
paper  supply  roll  and  the  friction  roller  in 
engagement  therewith  to  turn  the  same,  the 
papor  receiving  roll  and  paper  connecting 

10  said  rolls,  in   combination  with   transverse 

perforated  bars  through  which  the  paper  is 
fed,  and  puncturing  wires  or  rods  operating 
through  said  perforated  bars,  substantially  as 
described. 

Witness  my  hand  to  the  foregoing  specifi-  15 
cation  this  31st  day  of  May,  1892. 

CHARLES  RUPRECHT. 
Witnesses: 

H.  F.  Fisher, 
Nellie  L.  McLane. 
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To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Henry  S.  Prentiss,  a 

citizen  of  the  United  States,  and  a  resident  of 
Elizabeth,  in  the  county  of  Union  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Synchronizers  for 
Clocks,  of  which  the  following  is  a  specifica- 
tion. 

My  invention   has   reference   to   improve- 
10  ments  in  apparatus  for  synchronizing  time 

pieces  and  it  consists  essentially  in  regulating 
the  several  secondary  clocks  of  a  system  to 
run  slightly  fast,  and  providing  each  of  the 
same  with  a  mechanical  detent  thrown  into 

15  action  at  the  hour  as  indicated  by  the  respect- 
ive clock  to  arrest  the  motion  of  the  train, 

combined  with  means  operated  from  the  pri- 
mary clock  to  release  the  train  at  the  exact 

hour; — all  of  which  is  more  full}' pointed  out 
20  in  the  following  specification  and  claims  and 

illustrated  in  the  accompanying  drawings,  in 
which : 

Figure  1  represents  a  sectional  elevation  of 
a  clock  constructed  according  to  my  inven- 

25  tion.  Fig.  2  is  a  similar  view  with  part  broken 
away,  showing  the  motion  of  the  train  arrest- 

ed. Fig.  3  is  a  side  elevation  of  Fig.  1.  Fig. 
4  is  a  diagram  illustrating  the  clocks  arranged 
in  a  system.    Fig.  5  is  a  detail  view  showing 

30  means  for  starting  the  pendulum. 
Similar  letters  and  figures  indicate  corre- 

sponding parts  throughout  the  several  views. 
In  the  drawings,  referring  at  present  to 

Figs.  1  and  2,  the  letter  C  designates  one  of 
35  the  secondary  clocks,  which  inay  embody  any 

suitable  well  known  movement,  such  for  in- 
stance as  a  pendulum  or  lever  movement,  or 

an  electric  or  electro-mechanical  movement. 
In  the  drawings  I  have  shown  a  pendulum 

40  movement  in  which  m  is  the  arbor  of  the  min- 

ute hand  and  g, one  of- the  gears  constituting the  train. 
a  is  a  detent  adapted  to  engage  with  the 

gear  g  the  same  being  carried  by  the  pivoted 
45  armature  b  of  an  electro-magnet  A.  Nor- 

mally the  detent  a  is  held  out  of  engagement 
with  the  gear  g,  by  the  arm  c  of  a  locking  le- 

ver c  d  pivoted  at  e  to  the  frame,  the  other 
arm  d  deing  in  engagement  with  a  cam  / 

50  mounted  to  turn  with  the  minute  arbor.  The 
armature  b  carries  a  finger  7',  arranged  to 

ride  on  a  cam/'  also  secured  to  the  arbor  of 
the  minute  hand  and  designed  similar  to  the 
cam/.     During  the  greater  part  of  the  hour 
the  arm  d  of  the  locking  lever  c  d  rides  on  55 
the  depressed  portion  of  the  cam/ (Fig.  1) 
but  toward  the  end  of  the  hour  it  is  gradu- 

ally turned  until  just  before  the  hour  it  is 
caused  to  release  the  armature  b.     The  latter 

however  is  prevented  from  falling  by  the  fin-  60 
ger  Ji  which  is  now  on  the  raised  portion  of 

cam/'.     Exactly  at  the  hour  as  indicated  by 
the  clock,  the  finger  h  drops  over  the  nose  of 

the  cam/'  and  the  motion  of  the  train  is  ar- 
rested by  the  detent  a.    The  lever  c  d  now  65 

rests  against  the  end  of  the  armature  b  (Fig. 
2).    At  the  hour  as  indicated  by  the  master 
clock  (the  secondary  clock  being  fast),  the 
circuit  is  closed  through  the  electro-magnet 
by  the  circuit  closer  at  the  master  clock,  and  70 
the  detent  a  is  withdrawn  from  the  gear  g 
and  the  train  is  free  to  operate.    The  lever  c 
d  now  being  released  falls  into  the  position 
shown  in  Fig.  1,  and  holds  the  detent  clear  of 
the  gear  when  the  circuit  through  the  electro-  75 
magnet  is  broken. 

In  Fig.  4, 1  have  shown  the  clocks  arranged 
in  a  system  (series).  P  is  the  master  clock,  F 
F'  the  circuit  closing  device,  B  the  battery, 
and  10  and  11  the  wires  including  the  electro-  80 

magnets  A  A',  &c,  of  the  secondary  clocks  C 
C,  &c. 

In  the  operation  of  the  system,  all  the  sec- 
ondary clocks  are  regulated  to  run  a  trifle 

fast,  say  from  one  tenth  to  five  seconds  per  85 
hour,  or  for  the  synchronizing  period.  In  an 
extensive  system  of  clocks  where  it  may  be 
difficult  to  keep  all  the  clocks  constantly  run- 

ning fast,  the  clocks  may  be  regulated  as 
usual  and  devices  in  addition  to  those  de-  90 
scribed  embodied  to  synchronize  slow  running 
clocks.  Therefore  I  do  not  wish  to  restrict 
myself  to  running  the  clocks  fast. 

In  general  each  clock  is  so  regulated  that 
it  shall  not  remain  idle  a  sufficient  time  to  95 
permit  the  governing  member,  for  instance 
the  pendulum  p,  to  come  to  rest;  however  to 
provide  for  such  an  event  a  suitable  starting 
device  for  the  pendulum  may  be  employed. 
As  shown  in  Fig.  5  this  may  consist  of  an  100 
electro-magnet  A*  included  in  the  circuit  with 
the  electro-magnet  A,  the  pivoted  armature  n 
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of  which  is  provided  with  a  spring  arm  or  ex- 
tension n'  normally  out  of  the  path  of  the 

pendulum.  When  the  armature  n  is  attracted 

at  the  hour  the  arm  n'  impinges  upon  the 
5  pendulum  rod  and  causes  the  same  to  vibrate, 

should  it  have  been  in  a  state  of  rest.  In 
case  of  a  lever  movement  a  similar  device 
may  be  used  to  start  the  balance  wheel. 

I  do  not  wish  to  restrict  myself  to  the  spe- 
10  citic  arrangement  and  construction  of  the  sev- 

eral devices,  since  it  is  evident  that  changes 
could  be  made  in  these  respects  without  de- 

parting from  the  spirit  of  ray  invention. 
What  I  claim  as  new,  and  desire  to  secure 

15  by  Letters  Patent,  is — 
1.  A  time  piece  provided  with  a  self-con- 

tained detent  actuated  from  the  train  of  said 

time  piece  to  engage  with  the  train  and  ar- 
rest the  motion  thereof  at  the  hour  as  indi- 

20  cated  by  said  time  piece,  and  an  electro-mag- 
net arranged  to  act  on  said  detent  for  effect- 
ing the  release  of  the  train  at  the  exact  hour, 

substantially  as  described. 
2.  A  master  clock  provided  with  a  circuit 

25  closer  thrown  into  action  at  the  hour  to  make 
and  break  the  circuit,  combined  with  a  sec- 

ondary clock  having  a  mechanical  detent  act- 
uated from  the  train  of  the  time  piece  to  en- 

gage with  and  arrest  the  motion  of  the  train 

at  the  hour  as  indicated  by  said  time  piece,  30 
and  an  electro-magnet  vitalized  by  the  clos- 

ing of  the  circuit  at  the  master  clock  to  with- 
draw the  detent  from  the  train,  substantially 

as  described. 
3.  A  secondary  clock  provided  with  cams/  35 

/'  on  the  arbor  of  the  minute  hand,  a  locking 
lever  actuated  from  one  of  said  cams,  a  de- 

tent engaging  the  other  cam  and  an  electro- 
magnet for  withdrawing  the  detent,  substan- 

tially as  and  for  the  purpose  set  forth.  40 
4.  The  combination  of  a  master  clock  pro- 

vided with  a  circuit  closer,  a  secondary  clock 
provided  with  a  detent  adapted  to  arrest  the 
motion  of  the  train  at  the  hour  as  indicated 

by  the  said  clock,  and  a  starting  device  ar-  45 
ranged  to  engage  with  the  governing  member 
to  impart  an  impulse  to  the  same  on  the  clos- 

ing of  the  circuit  by  the  master  clock,  sub- 
stantially as  described. 

In  testimony  that  I  claim  the  foregoing  as  50 
my  invention  I  have  signed  my  name,  in  pres- 

ence of  two  witnesses,  this  20th  dajT  of  May, 
1892. 

HENRY  S.  PRENTISS. 

Witnesses: 
Klas  II.  Terustedt, 
J.  J.  Malle. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Earl  B.  Woodward, 

of  Morris,  in  the  county  of  Stevens  and  State 
of  Minnesota,  have  invented  certain  new  and 

5  useful  Improvements  in  Time-Locks;  and  I 
do  hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art 
to  which  it  appertains  to  make  and  use  the 

xo  same. 
This  invention  relates  to  certain  new  and 

useful  improvements  in  time-locks  for  safes 
and  it  has  for  its  object,  primarily,  the  pro- 

duction of  cheap,  simple  and  highly  efficient 
IS  mechanism  for  locking  a  safe  and  preventing 

the  opening  thereof  save  at  a  stated  time. 
A  further  object  is  to  provide  a  safe  having 

double  time-clock  mechanism  with  an  addi- 
tional or  auxiliary  reserve  clock  which  is  used 

20  to  effect  the  opening  or  releasing  of  the  hold- 
ing mechanism  only  in  the  event  that  the 

double  clocks  fail  in  their  operation. 
A  further  object  is  to  provide  a  time-lock 

for  use  with  jeweler's  and  other  steel-lined 
25  fire-proof  safes  and  capable  of  being  readily 

and  easily  applied  to  safes  now  in  use  by  any 
watch-maker,  no  special  fitting  of  the  safe 
being  required. 

The  invention  comprises  a  time-lock  hav- 
30  ing  two  trains  of  clock-gearing,  a  lever  oper- 

ating a  locking  plate,  which  engages  the  lock- 
ing bolt,  a  main  gear-wheel  moved  by  both 

of  said  clock  gearings,  and  a  movable  bar  op- 
erated by  said  wheel  and  designed  to  raise 

35  said  lever  for  releasing  the  locking  plate. 
The  invention  further  comprises  a  time  lock 

having  two  trains  of  clock-gearing,  a  weighted 
lever  operating  a  plate  which  engages  the 
locking  bolt,  a  spring  pressed  rod  and  mech- 

40  anism  for  holding  and  releasing  said  rod  in 
the  event  that  either  of  said  clock  gearings 
should  run  down,  thereby  causing  said  rod  to 
operate  said  weighted  lever  and  release  the 
slide. 

45  The  invention  further  comprises  a  time- 
lock  having  two  trains  of  clock-gearing  for 
operating  the  locking  plate,  an  auxiliary  rod, 
and  an  auxiliary  clock-gearing  for  operating 
said  rod  in  the  event  that  both  of  said  trains 

50  of  clock-gearing  fail  in  their  operation. 

The  invention  also  comprises  the  detail, 
construction,  combination  and  arrangement 
of  parts,  substantially  as  hereinafter  fully  set 
forth  and  particularly  pointed  out  in  the 
claims.  55 

In  the  accompanying  drawings:— Figure  1 
is  a  front  elevation  of  my  improved  time- 
lock  shown  applied  to  a  safe  door,  a  portion 
of  which  is  broken  away.  Fig.  2  is  a  similar 
view  with  one  of  the  clock-dials  and  hands  60 
removed,  and  showing  the  position  occupied 
by  the  parts  when  one  of  the  clock-gearings 
has  run  down.  Fig.  3  shows  in  detail  one  of 
the  wheels  that  permits  the  clock-gearing  to 
continue  independently  of  the  other.  65 

Referring  to  the  drawings,  A  designates  a 
safe  -  door,  and  a  a  sliding  bolt  thereof  hav- 

ing a  groove  or  recess  a'  cut  in  its  under- 
side and  extending  inwardly  a  short  distance. 

To  the  adjacent  side-wall  a2  of  door  A  is  a  70 
movable  locking  plate  a3  held  by  a  screw  a4 
extended  through  a  slot  therein.  This  plate 
corresponds  in  thickness  with  the  groove  or 
recess  in  the  bolt  and  when  inserted  therein 
holds  the  latter  firm  in  place.  75 
B  designates  a  box  or  casing  in  which  I 

preferably  locate  the  clock-gearing  and  ad- 
juncts, said  box  or  casing  being  held  by 

screws  projecting  through  the  side  wall  a2  of door  A.  80 

Upon  a  stud  b  projecting  from  the  upper 
end  of  the  rear-wall  b'  of  box  B  is  f  ulcrumed 
a  lever  C,  which  at  its  outer  end  has  a  weight 
b2  and  at  its  other  end  a  roller  Z>3  which  is 
continuously  in  engagement  with  the  lower  85 

end  of  the  locking  plate  a3.  When  in  its  nor- 
mal position  said  lever  holds  the  locking  plate 

elevated  into  the  groove  or  recess  of  the  lock- 
ing bolt. Within  box  or  case  B  between  the  rear  wall 

b'  thereof  and  an  inner  wall  64  are  located  the 
series  of  wheels  composing  the  upper  and 

lower  clock-gearings  D,  D',  each  having  its 
own  dial  and  hands,  the  latter  of  both  gear- 

ings moving  in  the  same  direction. 
About  midway  between  the  dials  of  the  two 

trains  of  geai'ing  is  a  gear-wheel  E,  mounted 
on  an  arbor  e  supported  by  walls  b',  54.  This 
wheel  revolves  once  every  twenty-four  hours, 
and  has  on  its  periphery  a  double  set  of  dial  rco 

9c 

95 
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indices  <?'.  A  pointer  e2  attached  to  wall  &4 
projects  over  the  rim  of  this  wheel  and  en- 

ables the  latter  to  be  set  at  the  proper  hour 
to  correspond  with  the  exact  time  of  day. 

5  Upon  the  same  arbor  e  is  a  cam  e4  against  the 
periphery  of  which  bears  a  roller  /of  a  bar 
F  held  to  wall,  64  by  screws  inserted  through 
slots  /'.  This  bar  when  raised  by  said  cam 
will  strike  against  the  weighted  lever  C  ad- 

ro  jaccnt  to  its  fulcrum  and  effect  the  raising  of 
its  weighted  end.  This  cam  is  removable  and 
cams  of  different  shape  can  be  substituted  ac- 

cording to  the  time  it  is  desired  should  elapse 
between  the  locking  and  unlocking  of  the 

15  safe.  The  gear-wheel  E  intermeshes  with  two- 
gear-wheels  g  both  of  which  are  on  the  same 
arbors  with  the  hour  wheels  G  of  the  clock- 
gearings.  Each  of  these  hour  wheels  has  a 

ratcheted  hub  g'  with  which  engage  spring 
20  pressed  pawls  or  clicks  g2  attached  to  the  in- 

ner face  of  the  gear-wheels  g.  The  object  of 
thus  connecting  the  hour-wheels  G  and  gear- 

wheels g  is  that  in  the  event  of  one  train  of 
gearing  stopping  the  other  can  continue  to 

25  revolve  wheel  E  uninterrupted.  The  advan- 
tage of  employing  two  pawls  or  clicks  is  that 

should  one  break  the  other  will  preserve  the 
integrity  of  the  mechanism.  Thus  it  will  be 
seen  that  according  to  the  hour  at  which  the 

30  cam  on  wheel  E  is  set  for,  the  working  of  the 
clock-gearings  will  effect  the  gradual  eleva- 

tion of  the  sliding  bar  F  as  the  appointed 
hour  approaches,  said  bar  effecting  the  com- 

plete elevation  of  the  weighted  end  of  said 
35  lever  and  lowering  of  the  locking  plate  by  the 

hour  set. 

II  designates  a  spring-pressed  rod  located 
in  a  barrel  h  and  having  a  coil  spring  li'  bear- 

ing against  its  lower  end.     The  object  of  this 
40  rod  is  to  effect  the  instantaneous  elevation  of 

the  weighted  lever  and  lowering  of  locking 
plate  in  the  event  that  either  clock-gearing 
should  run  down,  as  might  occur  where 
through  oversight  the  gearing  has  not  been 

45  wound.  This  rod  is  normally  held  retracted 
by  the  hooked  end  of  a  lever  h2  fitting  in  a 
groove  or  recess  h3  thereof,  a  spring  h*  serv- 

ing to  hold  said  lever  in  place.  A  roller  li5  in 
the  upper  end  of  said  lever  rests  upon  a  lug 

50  or  lip  h6  of  a  sliding  bar  h7  held  by  screws  hs 
passed  through  slots  h9.  From  this  bar  pro- 

jects upper  and  lower  pins  hw. 
On  the  projecting  ends  of  the  arbors  i  of 

the  main  springs  I  are  wheels  or  disks  i', 
55  each  of  which  is  provided  with  a  projecting 

tooth  i2  and  two  adjacent  shoulders  i3.  The 
tooth  of  each  wheel  is  designed  to  fit  into 

grooves  or  recesses  i4,  of  a  star-like  wheel  ?'5 
loosely  mounted  on  a  screw  or  stud  i6  pro- 

f>o  jecting  from  wall  bK  Each  of  these  wheels  i5 
carries  a  pin  i7,  which  pins  are  designed  to 
come  in  contact  with  the  pins  li'  of  sliding 
bar  h1  as  the  main  spring  of  either  one  of  the 
clocks  runs  down  and  thus  raise  said  sliding 

65  bar,  which  will  effect  the  tripping  of  lever  li2 
and  permit  rod  II  to  fly  upward  under  the 

action  of  its  coil  spring  and  effecting  the  rais- 
ing of  the  weighted  end  of  the  lever  C  and 

the  lowering  of  the  locking  plate.  Thus  it 
will  be  seen  I  provide  against  any  possible  70 
danger  of  failure  of  the  clock-mechanism  to 
lower  the  locking  plate  and  rather  than  de- 

pend on  one  clock  mechanism  it  is  far  better 
to  remove  the  locking  plate  in  the  event  of 
either  clock  running  down.  The  toothed-  75 
wheels  on  the  arbors  of  the  main-springs  will 
revolve  four  times  to  the  single  revolution  of 
the  star-wheels  and  hence  the  latter  will  not 
effect  the  tripping  of  the  lever  holding  the 
auxiliary  rod  until  the  clock  mechanism  has  80 
about  run  down  or  the  spring  entirely  un- wound. 

To  further  provide  against  any  possible  ac- 
cident consequent  upon  the  accidental  stop- 

ping of  both  clocks  and  the  failure  of  either  85 
of  the  lever-operating  rods  to  work  I  provide 
a  third  or  auxiliaiy  clock-mechanism  J,  which 
is  shown  as  located  between  walls  b'  and  fr* 
to  one  side  of  the  auxiliary  rod  li7.  The 
wheels  comprising  this  train  of  gearing  are  90 
shown  in  dotted  lines. 

Upon  the  arbor  J  of  the  hour-wheel  is  a 
short  hand  j',  which  normally  occupies  a  po- 

sition to  the  right  of  the  flanged  end  j2  of  a 
sliding  bar;/3,  which  latter  is  held  by  screws  95 
j*  passed  through  slots  in  said  bar.  The  outer 
end  of  this  bar  j3  is  designed  to  engage  a  pin 
f>  projecting  from  the  lower  end  of  trip-le- 

ver li2. K  is  a  weighted  lever  fulcrumed  at  7c  and  100 
having  its  lower  end  in  engagement  with  the 

balauce  wheel  h\    The  weighted  end  of  this  " 
lever  normally  occupies  a  position  a  little  to 
the  right  of  the  perpendicular  line  and  holds 
the  mechanism  stationary.     In  the  event  that  105 
the  two  main-clocks  should  fail  to  effect  the 
unlocking  of  the  locking  plate,  the  safe  is 
tilted  to  one  side  to  a  slight  extent  sufficient 
to  cause  the  weighted  lever  K  to  swing  on  its 
pivot  and  release  its  lower  end  from  engage-  no 
ment  with  the  balance  wheel  and  thus  per- 

mit the  auxiliary  clock  mechanism  to  work. 

The  short  hand  j'   then    begins   to  travel 
around  and  strikes  against  the  end  of  slid- 
ing-bar  j3,  which  will  move  said  bar  and  ef-  115 
feet  the  tripping  of  lever  h2,  permitting  aux- 

iliary rod   h7  to   fly  upward   and  raise  the 
weighted  end  of  the  lever  and  thus  remove 
the  locking  plate  and  permit  of  the  opening 
of  the  safe.  120 

The  advantages  of  ray  invention  areappar- 
ent  to  those  skilled  in  the  art  to  which  it  ap- 

pertains and  it  will  be  specially  observed  that 
I  have  provided  simple  and  efficient  mechan- 

ism, first,  for  automatically  effecting  the  un-  125 
locking  of  the  locking-plate  at  a  pre-deter- 
mined  time,  second,  to  effect  the  automatic 
unlocking  of  such  plate  in  the  event  that 
either  one  of  the  main  clocks  should  run  down 
and,  third,  to  enable  the  operating  of  said  130 
locking  plate  should  both  of  said  main  clocks 
fail  in  their  operation  or  cease  to  work.   Thus 
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it  will  be  seen  that  I  have  produced  simple 
and  highly  efficient  mechanism   for  accom- 

plishing these  results  and  providing  against 
all  possible  contingencies. 

S       I  claim  as  my  invention — 
1.  The  herein-described  improved  time-lock 

for  safes,  comprising  a  lever  and  a  locking 
plate  operated  thereby,  clock  mechanism,  a 
main  gear-wheel  located  between  and  oper- 

10  ated  by  botli  of  said  clock  mechanism,  a  cam 
carried  by  said  main  gear-wheel,  and  a  slid- 

ing bar  in  engagement  at  one  end  with  said 
cam-wheel,  its  other  end  being  designed  to 
engage  said  lever  at  one  side  of  its  fulcrum, 

15  substantially  asset  forth. 
2.  The  herein-described  improved  time-lock 

for  safes,  comprising  a  weighted  lever  and  a 
locking  plate  operated  thereby,  two  trains  of 
clock  gearing  having  each  a  loose  wheel  free 

20  to  move  independent  of  said  clock-gearing,  a 
main  gear-wheel  located  between  said  clock- 
mechanism  and  engaged  by  said  loose  wheels, 
a  cam  carried  by  said  gear-wheel,  and  a  slid- 

ing bar  in  engagement  at  one  end  with  said 
25  cam-wheel  and  designed  to  engage  and  oper- 

ate said  lever,  substantially  as  set  forth. 
3.  The  herein-described  improved  time-lock 

for  safes,  comprising  a  weighted  lever  and  a 
locking  plate  operated  thereby,  clock  gearing, 

30  an  auxiliary  spring  pressed  bar,  and  trip 
mechanism  between  said  bar  and  clock  gear- 

ing, whereby  as  the  latter  runs  down  said  bar 
will  be  operated,  substantially  as  set  forth. 

4.  The  herein-described  improved  time  lock 
35  for  safes,  comprising  a  weighted  lever  and 

locking  plate  operated  thereby,  two  main 
clock  gearings,  a  sliding  bar  designed  to  be 
operated  thereby,  an  auxiliary  spring-pressed 
bar,   an   auxiliary   clock  -  gearing,   and  trip 

40  mechanism  between  the  latter  and  said  bar, 
said  auxiliary  clock  gearing  being  designed 
to  operate  in  the  event  of  failure  of  either  of 
the  said  clock-gearings  to  operate  said  weight- 

ed lever,  substantially  as  set  forth. 
45  5.  The  combination  with  the  lever  and  the 

locking  plate  operated  thereby,  of  the  clock 
gearings,  the  main  gear-wheel  operated  there- 

by and  carrying  a  removable  cam,  and  the 
sliding  bar  having  a  roller  in  its  lower  end  in 

50  engagement  with  said  cam,  substantially  as 
set  forth. 

6.  The  combination  with  the  lever  and  the 
locking  plate  operated  thereby,  of  the  two 
clock-gearings  having  their  hour  wheels  pro- 

55  vided  with  ratcheted  hubs,  the  gear-wheels 
on  the  arbors  of  said  hour-wheels  and  having 
spring-pressed  pawls  or  clicks  in  engagement 
with  said  ratcheted  hubs,  the  main  gearwheel 
operated  by  said  loose  wheels,  the  cam  car- 

60  ried  by  said  main  gear-wheel,  and  the  sliding 
bar  having  its  lower  end  in  engagement  with 
said  cam  and  designed  to  bear  against  said 
lever,  substantially  as  set  forth. 

7.  The  combination  with  the  lever  and  the 
65  locking  plate  operated  thereby,  of  the  two 

clock -gearings  having  the  arbors  of  their 
main  springs  provided  with  wheels  or  disks 
having  each  a  tooth  projecting  therefrom, 
star  wheels  adjacent  to  said  former  wheels  or 
disks  carrying  each  a  pin  or  projection,  a  70 
sliding  bar  having  pins  or  projections  de- 

signed to  be  engaged  by  said  pins  of  said 
star-wheels,  the  auxiliary  spring-pressed  rod, 
and  the  trip-connection  between  said  spring- 
pressed  rod  and  sliding  bar,  substantially  as  75 
set  forth. 

8.  The  combination  with  the  lever  and  the 
locking  plate  operated  thereby,  of  the  two 
clock-gearings  having  the  arbors  of  their  main 
springs  provided  with  wheels  or  disks  having  80 
each  a  tooth  projecting  therefrom,  star- wheels 
adjacent  to  said  former-wheels  or  disks  car- 

rying each  a  pin  or  projection,  a  sliding  bar 
having  pins  or  projections  designed  to  be  en- 

gaged by  said  pins  of  said  star-wheels,  the  85 
auxiliary  spring-pressed  rod  having  a  groove 
or  recess,  the  trip  lever  having  one  end  in  en- 

gagement with  said  groove  or  recess,  its  other 
end  being  in  engagement  with  said  sliding 
bar,  and  the  spring  bearing  against  said  trip-  90 
lever,  substantially  as  set  forth. 

9.  The  combination  with  the  lever,  and  the 

locking  plate  operated  thereby,  of  the  spring- 
pressed  rod,  the  trip  lever  in  engagement 
therewith,  the  auxiliary  clock-gearing  nor-  95 
mally  held  stationary,  whereby  said  auxiliary 
clock  gearing  is  only  free  to  operate  when  the 
safe  is  tilted,  and  the  movable  connection 
with  said  trip-lever  designed  to  be  operated 
by  the  hour  hand  of  said  auxiliary  clock  gear-  100 
ing,  substantially  as  set  forth. 

10.  The  combination  with  the  lever  and  the 
locking  plate  operated  thereby,  of  the  spring 
pressed  rod  having  a  groove  or  recess,  the 
trip  lever  having  a  hooked  end  in  engage-  105 
ment  with  said  groove  or  recess,  the  sliding 
bar  designed  to  engage  said  trip-lever,  the 
auxiliary  clock  gearing  having  an  hour-hand 
designed  to  come  in  contact  with  said  slid- 

ing bar,  and  the  weighted  lever  normally  in  no 
engagement  with  the  balance  wheel  of  said 
auxiliary  clock-gearing,  substantially  as  set 
forth. 

11.  The  herein -described  improved  time- 
lock  for  safes,  comprising  the  locking  plate  115 
for  engaging  one  of  the  locking  bolts,  the 
weighted  lever  having  a  roller  in  one  end  in 
engagement  with  said  locking  plate,  the  two 
main  clock-gearings  having  each  a  loose  wheel 
moved  by  the  hour-wheel  thereof,  the  main  120 
gear-wheel,  the  cam  on  the  arbor  thereof,  the 
sliding  bar  having  a  roller  in  its  lower  end  in 
contact  with  said  cam,  the  wheels  or  disks  on 
the  arbors  of  said  clock-gearings  having  each 
a  tooth,  the  star-wheels  having  each  a  pin  125 
and  engaged  by  said  teeth,  the  sliding  bar 
having  pins  designed  to  be  engaged  by  said 
former  pins,  the  spring-pressed  trip-lever  hav- 

ing one  end  in  engagement  with  said  sliding 
bar,  the  auxiliary  spring-pressed  rod  nor-  130 
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mally  held  depressed  by  said  trip-lever,  the 
sliding  bar  designed  to  engage  said  trip  le- 

vel", the  auxiliary  clock-gearing  having  an 
hour  hand  designed  to  move  said  sliding  bar, 

5  and  the  weighted  lever  normally  holding  said 
auxiliary  clock-gearing  stationary,  substan- 

tially as  set  forth. 

In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

EARL  B.  WOODWARD. 
Witnesses: 

Holmes  E.  Offley, 
Wm.  S.  Hodges. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  496,258,  dated  April  25,  1893. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  C.  Hain,  of 

Booneville,  in  the  county  of  Cooper  and  State 
of  Missouri,  have  invented  a  new  and  Im- 

S  proved  Electric  Program-Clock,  of  which  the 
following  is  a  specification,  reference  being 
had  to  the  annexed  drawings,  forming  a  part 
thereof,  in  which — 

Figure  1  is  a  front  elevation  of  my  im- 
io  proved  electric  reminder.  Fig.  2  is  a  side  ele- 

vation. Fig.  3  is  an  enlarged  partial  front 
elevation  showing  the  apparatus  with  the  door 
open.  Fig.  4  is  a  vertical  transverse  section 
of  the  contact  mechanism.     Fig.  5  is  an  en- 

15  larged  detail  rear  elevation  of  a  portion  of  the 
contact  dial.     Fig.  6  is  a  transverse  section  of 
the  same;  and  Fig.  7  is  a  detail  view  of  one 
of  the  contact  arms. 

Similar  letters  of  reference  indicate  corre- 
20  spondiug  parts  in  all  the  views. 

The  object  of  my  invention  is  to  construct 
an  electrical  attachment  for  a  clock,  for  giv- 

ing calls  at  different  times  in  the  day  and  dif- 
ferent days  in  the  week,  as  a  reminder  of  en- 

25  gagements,  &c.   • The  invention  will  be  first  described  and 
then  pointed  out  in  the  claims. 

The  clock  A,  is  of  ordinary  construction 
and  will  therefore  require  no  particular  de- 

30  scription. 
To  the  lower  end  of  the  clock  case  is  at- 

tached an  auxiliary  case  B,  in  which  is  jour- 
naled a  shaft  C,  carrying  a  bevel  wheel  a,  and 

a  contact  arm  b.    Between   the  said  bevel 
35  wheel  a  and  contact  arm  b,  and  upon  the 

shaft  C,  is  placed  a  sleeve  c,  to  which  is  se- 
cured a  spur  wheel  d  and  a  contact  arm  e. 

To  the  said  shaft  C,  is  also  attached  a  pinion 
/,  which  engages  a  spur  wheel  g  on  the  shaft 

40  h,  journaled  in  the  auxiliary  casing  B,  and 

carrying  the  pinion  i.~  The  said  pinion  i  en- 
gages the  spur  wheel  d. 

In  the  clock  case  and  in  the  auxiliary  case 
B,  is  journaled  a  shaft  j,  provided  at  its  lower 

45  end  with  a  bevel  pinion  k,  which  engages  the 
bevel  wheel  a  on  the  shaft  C.  The  upper  end 
of  the  shaft  j  is  provided  with  a  bevel  wheel 
/,  which  is  engaged  by  a  bevel  pinion  ra  on 
the  minute  hand  arbor  of  the  clock  A.     The 

50  gearing  justdescribed  is  proportioned  so  that 

the  shaft  C  makes  a  revolution  once  in  twenty- 
four  hours,  while  the  sleeve  c  makes  a  revolu- 

tion once  in  seven  days. 
The  end  of  the  arm  b  is  angled  and  notched, 

as  shown  in  Fig.  7,  and  in  the  path  of  the  said  55 
notched  end  of  the  arm  6,  are  arranged  con- 

tact springs  n,  0,  which  alternate  with  each 
other  and  are  inserted  on  radial  lines  in  an 
insulating  annular  support  D,  secured  to  the 
back  of  the  dial  E.  The  inwardly-projecting  60 
contact  springs  n  project  over  apertures  p 
formed  in  the  dial  E,  and  bushed  with  metal- 

lic bushings  q,  the^entire  series  of  bushings  q 
in  the  said  apertures  beingconnected  together 
in  series  by  a  wire  r.  In  a  Similar  manner  65 
the  springs  0,  which  project  outwardly  from 
the  insulating  support  D,  project  over  aper- 

tures s,  in  which  are  inserted  bushings  t,  and 
the  said  bushings  t  are  all  connected  together 
in  series  by  a  wire  u.  Pins  v,  having  pointed  70 
ends,  are  fitted  to  the  bushings  q,  t,  so  that 
when  a  pin  is  inserted  in  one  of  the  bushings, 
it  touches  one  of  the  springs  n  or  o,  and  makes 
an  electrical  connection  between  the  said 
spring  and  the  bushing.  The  notched  end  of  75 
the  contact  arm  b  makes  two  contacts  with 
each  sprung  before  passing  to  the  nextin  or- 

der, thereby  giving  two  alarms  as  will  pres- 
ently be  described. 

The  arm  e  is  angled  at  its  free  end,  and  is  80 
arranged  to  touch  the  contacts  w  inserted  in 

the  angled  insulating  support  a',  secured  to 
the  plate  0'  which  supports  the  sleeve  c. 
There  are  seven  contact  bars  w,  correspond- 

ing to  the  seven  days  of  the  week,  and  each  85 
of  the  said  contact  bars  is  connected  with 

a  spring  c'  on  the  back  of  the  dial  E.  The 
'said  springs  c'  project  over  apertures  d',  in 
which  are  inserted  metallic  bushings  e',  to 
which  are  fitted  pointed  pins/'.  The  bushings  90 
e'  are  connected  in  series  by  the  wlreg'.  The 
bushings  e'  represent  the  days  of  the  week 
upon  the  dial  E.  A  spring  h',  attached  to  the 
plate  6',  presses  on  the  sleeve  c,  and  is  con- 

nected by  a  wire  h2  with  one  pole  of  the  bat-  95 
ter'y  F,  placed  in  the  lower  compartment  of the  case  B,  the  other  pole  of  the  said  battery 
being  connected  with  the  bell  G,  below  the 
said  auxiliary  casing,  and  another  bell  H  at 
the  top  of  the  clock  casing,  also  with  a  wire  %'.  10c 
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extending  in  the  present  case  to  two  distant 
bells. 

In  the  front  of  the  auxiliary  casing  B,  are 

inserted   metallic  bushings  .?',  /,  f  ./',  over 

5  which  extend  springs  7,',  7c2,  7r:i,  k\  the  spring 
h'  being  connected  electrically  with  the  bell 
II  at  the  top  of  the  clock,  the  spring  7c'  being 
connected   electrically  with  the  bell  G,  and 

wires  V,  /'  extend  from  the  springs  k2,  7c3  to 
io  the  distant  bells  which  are  connected  with 

'    the  wire  i'.    The  bushings  f,f,.f  are  con- 
nected together  and  with  the  wires  u,  r.    The 

bushing  j4  is  connected  electrically  with  the 
wire  g'  and  with  the  spring  m'  of  the  push 

15  button  n'  at  the  center  of  the  dial. 
The  outer  row  of  bushings  t  of  the  dial  rep- 

resents the  hours  and  half  hours,  and  the  in- 
ner row  of  bushings  q,  the  quarter  hours  or 

the  intermediate  half  hours.    -A  call  for  any 
20  day  of  the  week  is  insured  by  the  insertion 

of  a  pin/'  in  the  bushing  e'  located  under the  name  of  the  day;  a  call  for  any  hour,  half 

hour  or  quarter  hour  in  the  twenty -four  is  in- 
sured by  the  insertion  of  a  pin  in  one  of  the 

25  ..bushings  q  or  t.    By  inserting  a  pin  in  the 
bushing  f,  thus  connecting  the  wires  u,  r, 
electrically  with  the  bell  H  at  the  top  of  the 
clock,  the  said  bell  will  ring  whenever  the 
contact  is  made  with  the  hour,  half  hour,  or 

30  quarter  hour  spring  which  is  thrown  in  the 

circuit  by  the  insertion  of  the  pin  /'.    When the  arme  makes  a  contact  wi.th  one  of  the 
contact  bars  w,  it  gives  an  alarm  on  the  bell 

G,  providing  a  pin/'  is  in  one  of  the  bush- 
35  ings  e',  and  the  arm  b  closes  the  electric  cir- cuit on  the  bell  II,  providing  a  pin  v  is  in 

one  of  the  bushings  q,  t,  the  alarm  corre- 
sponding with  the  time  represented  by  the 

position  of  the  pin  v  on  the  dial.     An  alarm 
40  is  insured  upon  one  of  the  distant  bells  by 

the  insertion  of  a  pin  in. one  of  the  bushings. 
j2,f.   When  a  local  call  is  required,  the  push 
button  n'  is  used,  thereby  closing  the  circuit 
on  the  bell  G,  and  giving  an  alarm.    The  arm 

415  b  which  contacts  with  the  spring  n  0  by  vir- 
tue of  its  notched  end  makes  two  contacts 

with  each  spring  at  each  revolution,  thus 
causing  a  double  alarm  to  be  given,  which  in- 

sures attention. 
50      Having  thus   described  my   invention,  I 

claim  as  new  and  desire  to  secure  by  Letters 

Patent — 1.  The  combination  with  a  clock,  of  an  aux^ 
iliary  dial  provided  with  a  series  of  openings, 

55  a  series  of  equidistant  electrical  contacts  ar- 
ranged in  a  circle  on  the  inside  of  the  dial, 

and  opposite  the  openings  thereof,  a  contact 
arm  adapted  to  close  an  electric  circuit,  mech- 

anism between  the  clock  and  arm  for  operat- 
60  ing  the  latter  f r.om  the  former,  and  removable 

pins  adapted  to  be  inserted  in  the  openings 
in  the  dial,  substantially  as  and  for  the  pur- 

pose set  forth. 
2.  The  combination  with  a  clock,  of  an  aux- 

65  iliary  case  provided  with  a  dial  having  open- 

ings therein,  a  series  of  contact  springs  rep- 
resenting the  fractions  of  a  day,  a  series  of 

contact  springs  representing  the  days  of  a 
week,  said,  contact  springs  being  within  the 
auxiliary  case,  mechanism  between  the  clock  70 
and  arms  for  operating  the  latter  from  the 
former,  aud  removable  pins  adapted  to  be  in- 

serted in  the  Openings  of  the  dial  to  engage 
the  said  contact  springs,  substantially  as  de- scribed. 75 

3.  The  combination  with  a  clock,  and  elec- 
tric alarm  bells,  of  an  auxiliary  case  provided 

with  a  dial  having  openings,  said  openings 

being  provided  with  metal  bushings  con- 
nected together,  a  series  of  contact  springs  80 

representing  the  fractions  of  a  day,  a  series 
of  contact  springs  representing  the  days  of  a 
week,  said  contact  springs  being  within  the 
said  case,  contact  arms,  mechanism  between 
the  said  arms  and  clock  for  operating  the  85 
former  from  the  latter;  and  pins  adapted  to 
be  inserted  in  the  openings  of  the  dial  to  en- 

gage the  contact  springs,  substantially  as 
herein  shown  and  described. 

4.  The  combination  with  a  clock  provided  90 
with  an  auxiliary  case  having  a  dial  pro- 

vided with  metal  lined  apertures  connected 
together,  of  a  series  of  contact  springs  repre- 

senting the  fractions  of  a  day,  a  series  of  con- 
tact springs  representing  the   days  of  the  95 

week,  contact  arms  mounted  in  the  auxiliary 
case,  mechanism  for  operating  the  said  arms 
from  the  clock,  said  mechanism  causing  one 
arm  to  make  a  revolution  once  in  twenty- 
four  hours  and  the  other  to  make  a  revolu-   100 
tion  once  a  week,  and  pins  adapted  to  be  in- 

serted in  the  apertures  of  the  dial  and  engage 
the  said  contact  springs,  substantially  as  de- 
scribed. 

5.  The  combination  with  a  clock  provided  105 
with  an  auxiliary  case  having  a  dial  pro- 

vided with  metal  lined  apertures  connected 
in  series,  aud  electric  bells,  of  contact  springs 
n  0  on  the  dial  and  projecting  over  some  of 
the  apertures  of  the  said  dial,  contact  bars  w  1  ic 
secured  to  a  support  in  the  auxiliary  case, 

contact  springs  c'  on  the  dial  projecting  over 
some  of  the  apertures  thereof  and  connected 
with  the  bars  iv,  contact  arms  b  c  in  the 
auxiliary,  case,  mechanism  operated  by  the  115 
clock  for  causing  one  arm  to  make  a  revolu- 

tion once  in  twenty-four  hours  and  the  other 
to  make  a  revolution  once  a  week,  and  pins 
adapted  to  be  inserted  in  the  apertures  of  the 
said  dial,  substantially  as  herein  shown  and  120 
described. 

6.  The  combination,  with  a  series  of  bush- 
ings connected  electrically  with  each  other 

and  with  the  battery  and  call  bell,  of  a  series 
of  contact  springs  extending  over  the  bush-  125 
ings,  and  conically  pointed  pins  forinsertion 
in  the  bushings  for  completing  the  electric 
circuit  between  the  contact  springs  and  the 
bushings,  substantially  as  specified. 

7.  The  combination,  with  a  clock,  of  an  aux-  130 
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iliary  movement  provided  with  two  arms,  one 
arranged  to  make  a  revolution  once  in  twenty- 
four  hours  the  other  being  arranged  to  make 
a  revolution  once  in  a«-week,  series  of  elec- 

tric contacts  arranged  to  be  touched  by  the 
arms,  removable  circuit  closing  pins  for  en- 

gaging said  contacts  electric  alarm  bells,  and 

the  electric connoclions.substantiallvasspeci- fied. 

HENRY  C.  IIAIN. 

Witnesses: 
L.  II.  Levens, 
A.  II.  Stephens. 
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JOHN    C.    HINCHMAN,    OF    SUMMIT,    NEW    JERSEY 

AUTOMATIC  TIME  PRINTER  AND  INDICATOR. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  496,310,  dated  April  25,  1893. 

Application  filed  August  9, 1889,    Serial  No.  320,305.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  C.  Hinchman,  a 

citizen  of  the  United  States,  residing  at  Sum- 
mit, in  the  county  of  Union  and  State  of  New 

S  Jersey,  have  invented  certain  new  and  useful 
Improvements  in  Automatic  Time  Printers 
and  Indicators;  and  I  do  hereby  declare  the 
following  to  be  a  full,£lear,  and  exact  descrip- 

tion of  the  invention,  such  as  will  enable 
10  others  skilled  in  the  art  to  which  it  apper- 

tains to  make  and  use  the  same. 
To  insure  accuracy  in  the  operation  of 

time  stamps,  it  is  found  desirable  to  combine 
therewith  a  time  indicator,  which  is  operated 

t5  by  the  same  mechanism  as  that  which  con- 
trols the  movements  of  the  time  printing  ma- 

chinery. It  is  true  that  in  such  a  case  the 
presence  of  the  time  indicator  exercises  no 
actual  control  over  the  time  stamp  apparatus, 

20  but  it  does  serve  to  call  attention  to  any  va- 
riation from  accuracy  in  the  time  printing 

machinery,  and  when  regulated  by  standard 
time,  serves  as  an  assurance  that  the  stamp- 

ing apparatus  is  in  proper  condition.    At  the 
25  same  time,  it  is  preferable  that  the  time  indi- 

cator mechanism  should  be  subordinate,  and 
that  the  driving  mechanism  should  be  ap- 

plied primarily  to  the  stamp  timing  ma- 
chinery.   The  time  indicator  will  then  be 

30  regulated  intermediately,  that  is,  through  the 
controlling  mechanism  of  the  stamp.  Now, 
in  apparatus  of  this  class,  where  the  matter 
to  be  printed  is  arranged  upon  the  periph- 

eries of  moving  wheels;  that  is,  where  the 
35  movements  of  the  driving  mechanism  are  in 

the  same  direction  as  that  of  the  hands  of  the 
timepiece,  this  is  a  thing  which  can  be  easily 
accomplished.  But  in  practice,  time  stamp- 

ing machines  are  now  constructed  according 
40  to  the  type  in  which  the  moving  part  or  parts 

of  the  stamp,  and  some  of  the  other  signifi- 
cant parts  are  arranged  concentrically.  With 

such  a  construction  the  movements  of  the  in- 
dicating hands  are  in  a  reverse  direction  to 

45  those  of  the  moving  parts  of  the  stamp.  Ac- 
cordingly, it  becomes  a  matter  of  more  diffi- 

culty to  make  such  connections  as  shall  com- 
bine the  whole  apparatus  into  a  unit,  and  at 

the  same  time  give  due  prominence  to  the 
50  stamping  machinery.  I  have  accomplished 

this  result  by  gearing  the  minute  hand  spin- 
dle of  a  time  indicator  to  the  center  arbor  of 

the  stamp  driving  mechanism  by  a  crown 
wheel  and  pinion  connection,  as  will  appear 
hereinafter.  By  these  means  I  am  not  only  55 
enabled  to  secure  an  efficient  apparatus,  but 
I  also  obtain  -simplicity  and  compactness  of 
construction  to  a  degree  otherwise  not  possi- 

ble. Beyond  this,  I  have  introduced  certain 
novel  features  in  the  gearing  of  my  time  60 
stamping  machinery  and  in  the  mechanical 
construction  of  the  stamp,  as  will  appear  from 
the  specification  which  follows. 

The  letters  and  figures  constituting  the  sig- 
nificant parts'of  my  stamping  apparatus  are  65 

mounted,  in  the  present  instance,  in  and  on 
a  removable  plate  which  forms  the  top  of  the 
entire  closingvchamber  of  the  apparatus,  and 
at  the  same  time  serves  as  a  printing  bed. 

In  the  form  of  apparatus  illustrated  and  70 
described  in  the  present  application,  I  ar- 

range upon  a  fixed  dial  on  the  printing  bed 
Roman  numerals  from  I  to  XII  to  indicate 
the  hours  of  the  day.     Within  an  opening  in 
this  dial  is  a  smaller  dial,  which  carries  a  75 
pointer  corresponding  to  the  hour  hand  of  a 
clock.    This  second  dial  makes  a  complete 
rotation  under  the  influence  of  clock  mech- 

anism, once  every  twelve  hours,  and  within  it 
is  another  rotating  dial  having  a  pointer  cor-  80 
responding  to  the  minute  hand  of  a  clock. 
The  latter  dial  makes  a  complete  rotation 
once  every  hour. 
My  meridian  apparatus,  that  is,  the  devices 

for  indicating  the  changes  from  a.  m.to  p.  m.  85 
is  mounted  upon  a  transverse  shaft,  which 
also  carries  wheels  with  letters  and  numerals 
for  indicating  the  months,  days  and  years. 
The  whole  constitutes  what  I  call  my  univer- 

sal date  apparatus.    The  different  wheels,  90 
with  one  exception,  are  mounted  directly  upon 
sleeves  which  the  mentioned  shaft  traverses. 
The  universal  date  apparatus  is  located  at  one 
end  of  the  top  plate,  while  at  the  opposite  end 
is  a  transverse  shaft  or  roller,  provided  with  95 
spaces  for  other  significant  words  or  charac- 

ters.   Both  devices,  with  the  exception  of  the 
meridian  apparatus,  are  designed  to  be  oper- 

ated by  hand  and  are  retained  in  place  after 
each  operation  by  suitable  clicks.    The  me-  100 
ridian  wheel  is  opera*  ̂ d  automatically,  as  will 

appear. I  have  illustrated  my  invention  in  the  ac- 

companying drawings,  in  which — 
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Figure  1  is  a  perspective  of  my  printing 
and  indicating  apparatus.     Fig.  2  is  a  hori- 

zontal section  taken  just  above  the  spindle  of 
the  minute  hand  of  the  timepiece.     Fig.  3  is 

5  a  vertical  section  along  the  lino  3 — 3  of  Fig, 
2.  Fig.  4  is  a  section  of  my  universal  date 
apparatus.  Fig.  5  is  a  central  cross  section  of 
the  removable  top  plate  of  the  stamping  ap- 

paratus.    Fig.  G   is  a  section  taken  on  line 
10  G — 6  of  Fig.  5  and,  Fig.  7  is  a  bottom  plan 

of  the  top  plate. 
Referring  to  the  drawings  by  letters  and 

numerals,  A  is  the  casing  of  my  time  printing 

aud  indicating  apparatus,  and  A'  the  top  plate 
iS  thereof.  Raised  slightly  above  the  surface  of 

the  top  plate  are  characters  in  type,  over  which 
an  ink  ribbon  is  adapted  to  be  drawn.  The 
ribbon  (not  shown  in  the  drawings)  is  wound 

upon  rollers,  R,  Ft',  which  extend  transversely 
20  through  the  chamber  of  the  casing  A.  The 

rollers  are  provided  with  thumb  pieces  out- 
side the  easing,  by  means  of  which  they  may 

be  rotated  for  feeding  the  ribbon.  In  passing 
from  one  roller  to  the  other,  the  ribbon  trav- 

25  erses  suitable  slits  and  guides  in  and  on  the  top 

plate  A'.  One  of  the  slits  is  shown  at  2,  and 
the  guides  are  designated  by  the  characters  3, 
3.  Between  the  guides  the  ribbon  passes  over 
the  characters  in  type   already  mentioned. 

30  Above  these  is  a  platen  or  printing  pad  I)  at- 
tached to  a  push-rod  E,  which  is  supported  on 

a  curved  extension  of  the  casing  A,  as  clearly 
shown  in  Fig.  1. 

Thecharacters  in  type  which  project  slight- 
35  ly  above  the  surface  of  the  top  plate,  consti- 

tute the  significant  parts  of  my  time  printing 
apparatus,  aud  they  are  operated,  some  of 
them  by  hand,  and  some  of  them  by  auto- 

matic  mechanism.     They   are    arranged   as 
40  shown,  in  a  horizontal  position,  and  the  pro- 

cess of  printing  is  accomplished  by  placing 
the  paper  on  which  a  record  is  to  be  made  be- 

tween the  printing  pad  and  the  ink  ribbon, 
and  then  pressing  the  pad  down  by  means 

45  of  the  push-rod.  The  automatic  mechanism 
which  operates  the  moving  parts  of  the  time 
printing  apparatus,  serve  also  to  actuate  the 
hands  4  and  5  of  the  time  indicator,  the  dial 
G  of  which  is  located  in  a  vertical  position- 

50  within  an  opening  in  one  side  of  the  casing 
A.  Thus  the  printing  devices  aud  the  time 
indicating  apparatus  are  both  arranged  in  the 
most  convenient  position,  the  one  for  taking 
an  impression  of  the  time  and  the  other  for 

55  easy  inspection. 
I  will  first  describe  the  automatic  appa- 

ratus and  afterward  that  which  is  operated 
by  hand.  The  clock  mechanism  is  located 
within  the  casing  A,  and  is  in  this  instance 

60  applied  directly  to  the  moving  parts  of  the 
time  stamp,  and  indirectly  to  the  time  indi- 

cating apparatus.  It  is  supported  between 
top  and  bottom  plates  7  and  8  respectively, 
and  is  driven  byasuitablespringS.     Through 

65  a  cog  wheel  a  and  a  pinion  b,  movement  is 
commuuicated  to  the  center  arbor  C,  on  which 
the  mentioned  pinion  is  mounted.     The  cen- 

ter arbor  is  connected  with  suitable  escape- 
ment devices,  through  the  train  of  wheels  and 

pinions  c,  d,  e,f,  g.  A  pinion  a'  secured  to  70 the  center  arbor  above  the  plate  7,  engages 
with  a  pinion  i,  which  is  secured  to  the  lower 
end  of  a  hollow  post  I.  The  said  post  is 
slipped  over  an  independent  standard  B,  and 
has  its  bearing  thereon.  Outside  the  post  I  75 
is  a  sleeve  n  on  which  is  a  cog  wheel  I.  Mo^ 
tion  is  communicated  to  this  wheel  and  sleeve 

through  the  gear  wheel  j  and  elongated  pin- 
ion k.  Near  the  hub  of  the  wheel  I  is  a  pin 

q.  This  is  adapted  to  engage  with  a  notch  in  80 
the  bottom  of  a  sleeve  0,  which  surrounds  the 
sleeve  n  and  carries  at  its  upper  end  a  dial 

N  having  a  pointer  n'.  The  relations  of  the 
parts  are  such  that  the  dial  I'  will  be  caused 
to  rotate  once  every  hour,  while  the  dial  N  85 
will  make  a  complete  revolution  once  in 
twelve  hours.  The  two  dials  are  concentric, 
and  are  surrounded  by  a  dial  M,  fixed  to  the 

top  plate  A',  and  provided  with  Roman  nu- 
merals from  I  to  XII,  for  indicating  the  hours  90 

of  the  day.  The  dials M,N,  and  I'  correspond 
respectively  to  an  ordinary  clock  dial,  an  hour 
hand,  and  a  minute  hand;  or,  more  strictly, 
the  last  two  devices  are  represented  by  the 

pointers  on  the  dials  N  and  I'.  The  pinions  95 
I  and  k  are  elongated  in  order  to  insure  their 
engagement  with  the  co-operating  gear  wheels, 
in  spite  of  any  inequalities  in  the  bearing  sur- 

faces on  which  the  dials  N  and  I'  rest. 
The  movements  for  my  time  indicating  ap-  100 

paratus  are  taken  off  the  pinion  a'  through 
the  medium  of  a  crown  wheel  r  on  the  spin- 

dle s  of  the  minute  hand  5.  Motion  is  com- 
municated to  the  hour  hand  4  on  the  sleeve  x 

through  the  gearing  t,  u,  v,  w.  105 
By  the  means  of  the  construction  described, 

I  am  able  to  make  a  time  indicating  and  print- 
ing apparatus  which  shall  be  verj'  compact. 

The  clock  mechanism,  for  the  most  part,  occu- 
pies the  space  under  the  top  of  printing  plate,  tio 

while,  for  the  time  indicating  apparatus,  I 
ueed  only  employ  such  space  as  is  necessary 
for  a  dial  and  indicating  hand  and  a  glass  pro- 

tecting case.  Most  of  the  other  significant 
parts  of  my  time  stamping  apparatus, are  op-  1 15 
erated  by  hand,  and  their  construction  will 
now  be  described. 

Near  one  end  of  the  top  plate  A'  is  an  open- 
ing through  which  project  wheels  or  dials, 

carrying  characters  in  type  for  indicating  the  1 20 
months,  days  and  years.  The  type  characters 
project  far  enough  to  be  in  a  suitable  position 
forprinting,  and  are,  in  fact,  on  the  same  level 
with  the  characters  on  the  dial  M  and  the 

pointers  on  the  dials  N  and  I'.  The  wheels  125 referred  to  are  mounted  on  a  transverse  shaft 
F,  which  has  its  bearings  in  the  top  plate. 
The  same  shaft  carries  a  meridian  wheel  for 
indicating  the  transition  from  a.  m.  to  p.  m. 
I  prefer  to  arrange  the  character  M  in  a  fixed  130 
position  on  the  top  plate  and  to  provide  what 
I  have  called  my  meridian  wheel,  with  the 
characters  A  and  P  alternately,  and  I  have 
illustrated  this  construction  in  the  drawings. 
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The  details  of  the  apparatus  just  referred 
to  are  shown  in  Fig.  4.  While  I  have  said 
that  all  the  wheels  are  mounted  on  the  shaft 
F,  this  is  strictly  true  only  of  the  wheel  G 

5  which  bears  figures  representing  the  units  of 
the  numbers  which  indicate  the  days  of  the 
month.  The  other  wheels  are  mounted  on 

sleeves,  surrounding  the  shaft  F.  For  exam- 
ple, the  wheel  II,  or  tens  wheel,  of  the  numbers 

io  which  indicate  the  days  of  the  month,  is  se- 
cured to  a  sleeve  II',  next  to  the  shaft.  The 

wheel  J,  which  carries  letters  for  indicating 

the  months,  is  secured  to  a  sleeve  J'  outside 
the  sleeve  II'.    The  latter  sleeve  covers  onty 

15  about  one-half  the  length  of  the  shaft  F,  the 
other  half  being  covered  bjr  a  sleeve  K',  to 
which  is  secured  a  wheel  K,  for  indicating  the 
tens  of  the  numbers  which  represent  the  years. 
Outside  the  sleeve  K'  is  another  sleeve  1/ 

20  to  which  is  attached  a  wheel  L,  carrying  fig- 
ures for  indicating  the  units  of  the  said  num- 

bers. Now,  all  the  above  mentioned  wheels 
are  located  in  such  a  position  that  their  rims 
or  peripheries  are  under  the  printing  ribbon. 

25  This  being  the  case,  it  is  necessary  to  provide 
some  means  for  operating  them  from  the  out- 

side, and  for  holding  them  in  place  when  they 
have  been  brought  to  the  right  position.  At 
the  outer  right  hand  of   the  shaft  F  is  se- 

30  cured  a  disk  or  wheel  O  having  on  its  periph- 
ery numbers  corresponding  precisely  in  order 

and  position  with  any  chosen  numeral  in  po- 
sition for  printing.  Similarly,  and  for  the 

same  purpose,  wheels  P,  Q,  T,  and  U  are  se- 
35  cured  to  the  outer  ends  of  the  sleeves  H',  J', 

K'  and  L'  respectively.  These  wheels  are  all 
located  outside  the  top  plate,  in  positions 
where  they  can  be  easily  reached  by  the 
hand,  and  they  are  all  supplied  with  letters 

40  or  numerals  corresponding  to  those  on  the  in- 
ner wheels,  as  will  be  readily  understood. 

The  hubs  of  the  various  wheels  are  supplied 
with  notches  corresponding  in  number  and 
position  to  the  characters  on  their  peripher- 

45  ies  and  a  series  of  spring  clicks  g',  h',  f,  k',  j2 
and  w3  co-operating  with  the  notched  hubs, 
hold  the  wheels  in  position,  so  that  an  im- 

pression can  be  taken  from  them  without 
danger  of  their  being  disturbed.     The  notches 

50  and  springs  are  so  arranged  that  the  charac- 
ters on  the  wheels  are  held  in  proper  position 

for  printing. 
The  meridian  wheel  W  is  mounted  loosely 

on  the  sleeve  J' and  is  capable  of  independent 
55  rotation  thereon.  This  wheel  has  on  its  pe- 

riphery the  letters  A.  and  P.  arranged  alter- 
nate^*. On  the  wheel  W  is  a  hub  w',  provided 

with  suitable  notches  w2.  Loosely  mounted 
on  the  sleeve  J'  is  an  arm  X  which  extends 

5o  past  the  hub  w'  and  carries  a  dog  x',  which  is 
pressed  into  one  or  another  of  the  notches  102 
by  a  spring  x2.  The  arm  X  is  connected  at 
its  outer  extremity  by  a  link  Y  to  the  end  of 
a  centrally  pivoted  arm  Z,  which  is  mounted 

65  on  a  post  secured  to  the  bottom  of  the  top 

plate  A'.  A  spring  z  is  attached  to  the  top 
plate  and  to  the  arm  Z  in  such  a  manner  as 

to  press  the  latter  in  the  direction  indicated 
by  the  arrow  in  Fig.  6.    As  a  result,  the  arm 
X  is  pressed  normally  into  the  position  shown  70 

in  Fig.  5  against  a  stop  z2.    To  operate  the 
meridian  wheel  one  sLep,  it  is  necessary  to 
move  the  arm  X  forward  against  the  force  of 

the  spring  z  until  the  dog  x'  catches  in  the 
notch  next  succeeding  the  one  in  which  it  may  75 
be  resting,  when,  if  the  arm  be  released,  the 
meridian  wheel  will  be  carried  forward  one 

space,  and  a  change  will  be  made  in  the  read- 
ing at  the  top.    This  action  is  accomplished 

every  twelve  hours  through  the  medium  of  80 
the  following  devices: 

A  projection  z'  on  the  arm  Z  is  arranged  in 
the  path  of  movement  of  a  pin  V,  on  the  cog 
wheel  Z.  It  is  so  arranged  as  to  be  pressed 
upon  the  said  pin  in  its  rotation,  and  to  be  85 
urged  against  the  power  of  the  spring  z  until 
finally  it  is  tripped  as  the  pin  passes  by.  The 
movement  caused  by  the  pin  is  sufficient  to 
move  the  arm  X  far  enough  to  cause  the  dog 
to  enter  the  next  notch  before  the  tripping  90 
takes  place.  When  that  happens,  the  merid- 

ian wheel  is  carried  forward,  as  above  de- 
tailed. 

The  arm  Z  is  extended  beyond  its  pivot  in 
the  form  of  a  hammer,  which  is  adapted  to  95 
strike  a  suitable  alai'm  device  y  on  the  return 
of  the  arm  after  being  tripped. 

I  provide  an  alarm  apparatus,  as  indicated, 
in  order  that  attention  may  be  called  to  the 
change  from  a.  m.  to  p.  m.  by  an  audible  sig-  100 
nal.    This  change  is,  of  course,  an  important 
one,  and  if  attention  be  called  to  it  by  an 
alarm,  the  person  in  charge  of  the  apparatus 
will  be  at  once  notified  and  can  take  steps 
to  correct  any  deviation  from  actual  time,  105 
which  may  have  been  developed  in  the  appa- 

ratus dui'ing  the  preceding  twelve  hours.     To 
the  same  end  it  serves  also  the  time  indicating 
apparatus,  which  can  be  referred  to  at  any 
hour  of  the  day,  and  which  will  also  call  at-  no 
tention  to  errors  in  the  clock  mechanism. 

Having  now  described  my  invention,  what 

I  claim  is — 
1.  The  combination  with  tj-pe-dials  form- 

ing part  of  a  time  printing  apparatus,  and  a  115 
suitable  motor  therefor,  and  intermediate 
gearing  the  shafts  of  which  are  parallel  with 
each  other  and  with  the  motor  shaft,  of  a  vis- 

ual dial  and  pointers  traversing  the  same,  the 
axes  of  the  pointers  being  at  right  angles  or  120 
substantially  so  to  the  shafts  before  men- 

tioned, whereby  the  time  indicating  appara- 
tus is  subordinated  to  the  automatic  time 

stampingapparatus,  substantially  as  set  forth. 
2.  In  a  time  printing  apparatus,  a  meridian  125 

wheel  mounted  on  a  suitable  shaft,  a  printing 
ribbon  passing  over  the  said  wheel,  and  a 
stamp,  as  described,  in  combination  with  an 
alarm,  and  with  clock  mechanism  for  moving 
the  meridian  wheel  step  by  step,  the  hammer  130 
of  the  alarm  being  operatively  connected 
with  the  step  by  step  mechanism,  whereby  at- 

tention will  be  called  every  time  the  meridian 
wheel  is  operated. 
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3.  In  a  universal  date  apparatus,  the  com- 
bination of  a  top  plate,  a  series  of  horizontally 

rotating  type-wheels  countersunk  within  said 
plate  for  indicating  the  smaller  divisions  of 
time,  as  hours  and  minutes,  a  horizontal  ap- 

erture formed  within  said  plate,  a  shaft  cen- 
trally arranged  within  said  aperture,  a  type- 

wheel  placed  near  the  middle  of  said  shaft,  a 
series  of  unit  wheels  and  sleeves  mounted 
upon  said  shaft  and  arranged  upon  either 
side  of  said  central  wheel  for  indicating  the 
days  of  the  month,  the  year  or  other  divisions 

of  time,  and  a  slot  in  the  upper  surface  of 

said  top  plate  communicating  with  said  hori- 
zontal aperture  through  which  the  periph- 

eries of  said  type-wheels  arranged  upon  said 
horizontal  shaft  project,  as  and  for  the  pur- 

pose set  forth. 
In  testimony  whereof  I  have  affixed  my  sig- 

nature in  presence  of  two  witnesses. 
JOHN  C.  IIINCHMAN. 

Witnesses: 
G.  H.  Stockbkidge, 
II.  W.  IlELFER. 
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JAMES  JONES  ELLIOTT,  OF  LONDON,  ENGLAND. 

CHIMING-CLOCK. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  496,870,  dated  May  9, 1893. 

Application  filed  March  25, 1892.    Serial  No.  426,462.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  James  Jones  Elliott, 

a  subject  of  the  Queen  of  Great  Britain,  re- 
siding at  London,  England,  have  invented  cer- 

5  tain  new  and  useful  Improvements  in  Clocks, 
of  which  the  following  is  a  specification. 
My  invention  relates  to  chiming  clocks,  or 

those  in  which  heretofore  a  series  of  bells, 
gongs,  or  tubes  has  been  employed  in  con- 

io  nection  with  the  striking  mechanism.  Instead 
of  employing  bells,  gongs,  tubes  or  wire  free 
at  one  end,  such  as  coiled  wires,  I  employ 
stretched  wires  fixed  at  both  ends.  The  ham- 

mers of  the  clock  being  suitably  arranged  to 
15  sound  them  to  give  the  desired  note.  By  em- 

ploying strained  wires  fixed  at  both  ends,  I 
obviate  the  objectionable  over- tones  hereto- 

fore incident  to  the  use  of  bells,  gongs,  &c. 
These  over-tones  or  harmonics  are  so  proini- 

20  nent  in  bells,  gongs  or  tubes  that  it  has  been 
found  almost  impossible  to  produce  a  perfect 
octave,  and  so,  to  a  musical  ear,  they  are  very 
objectionable.  While,  of  course,  there  are 
over-tones  present  when  strained  wires  are 

25  employed,  yet  they  are  so  reduced  as  to  be 
free  from  harshness  and  objectionable  discord. 
I  obtain  the  requisite  volume  of  sound  by  a 
series  of  wires,  and  there  is  less  strain  on  the 
mechanism  than  heretofore  encountered,  in 

30  consequence  of  less  weight  being  necessary 
to  produce  the  same  volume  of  tone,  and  the 
wear  and  tear  on  the  works  of  the  clock  are 
greatly  reduced.  I  arrange  the  wires  in  sets 
or  groups  and  secure  them  on  a  frame  having 

35  bridges  and  tightening  pins.  This  frame  is 
arranged  in  the  clock  case  in  such  manner  as 
to  hold  the  wires  in  a  vertical  position.  The 

tightening  pins  are  arranged  within  conven- 
ient reach  of  the  operator  in  tuning  the  chimes. 

40  The  hammers  of  the  clock  are  arranged  on 
horizontal  pivots,  from  which  they  depend, 
and  are  operated  by  the  pin-barrel,  which  is 
part  of  the  chiming  train  of  the  clock. 

The  details  of  the  best  way  of  carrying  out 
45  my  invention  will  be  hereinafter  more  fully 

described. 

In  the  accompanying  drawings, — Figure  1 
is  a  vertical  section  of  part  of  a  clock  embody- 

ing my  invention  on  the  line  x — x  of  Fig.  2. 
50  Fig.  2  is  a  vertical  section  on  the  line  y — y 

of  Fig.  1.    Fig.  3  is  an  elevation  of  part  of  the 

chiming  mechanism,  on  an  enlarged  scale,  and 
Fig.  4  is  a  section  on  the  line  z — z  of  Fig.  3. 

In  the  drawings,  A,  indicates  the  clock  case, 
and  C,  indicates  a  frame  secured  to  the  back  55 
B,  of  the  case.  This  frame  is  provided  with 
bridges  C  over  which  the  wires  D,  extend. 
The  wires  are  secured  at  each  end  to  tight- 

ening pins  D'.  As  shown,  the  wires  are  ar- 
ranged in  groups  or  sets.  The  drawings  show  60 

a  series  composed  mainly  of  sets  or  groups  of 
three  wires.  All  the  wires  in  each  set  or  group 
are  adapted  to  be  struck  by  a  single  hammer 
and  give  the  same  tone.  By  this  arrange- 

ment, a  much  better  tone  is  obtained.  65 
The  frame  carrying  the  wires  is  adapted  to 

be  arranged  vertically  in  the  clock  case,  and 
to  be  secured  to  the  back  thereof,  in  rear  of 
the  pendulum  weights  and  the  works.  The 
shaft  K,  on  the  striking  side  of  the  clock-  70 
works,  carries  a  gear-wheel  J,  meshing  with 
teeth  IP,  on  a  cylinder  H,  carrying  pins  H'. 
At  each  quarter  of  the  hour  or  other  pre-de- 
termined  interval,  the  cylinder  is  actuated, 
as  is  usual  in  chiming  clocks.  The  hammers  75 
E,  are  secured  to  arms  F,  of  bell-crank  levers 
pivoted  on  horizontal  pivots  F'.  Rods  F2,  are 
pivotally  connected  with  the  shorter  arms 
of  the  bell-crank  levers,  and,  at  their  upper 
ends,  are  secured  to  springs  G,  fixed  to  the  80 
clock  case,  or  to  the  case  or  frame  of  the 
clock-works.  It  will  be  observed  that  the 
hammers  are  located  below  the  pin-barrel  or 
cylinder  and  below  the  clock-works.  The 

pins  II'  are  adapted  to  engage  with  the  springs  85 
in  such  manner  as  to  depress  the  rodsF2,  and 
to  deflect  the  hammers  to  cause  them  to  re- 

cede from  the  wires.  When  the  pins  have 
passed  the  ends  of  the  springs,  the  hammers 
are  returned  to  give  a  quick,  sharp  blow  to  90 
the  wires  to  sound  the  notes.  By  the  vertical 
arrangement,  I  can  employ  a  large  number  of 
wires  in  the  clock-case,  and  make  them  of  the 
requisite  length  to  give  the  desired  notes,  and 
the  wires,  by  this  vertical  arrangement,  being  95 
arranged  side  by  side,  the  hammers  may  be 
placed  close  together  and  in  convenient  posi- 

tion to  be  operated  upon  by  their  actuating 
mechanism. 

I  claim  as  my  invention —  joc 
1.  The  combination,  substantially  as  here- 

inbefore set  forth,  of  a  clock  case,  a  frame 
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secured  within  the  clock  case,  a  series  of 
strained  wires  fixed  at  both  ends  to  the  frame 
and  arranged  vertically  thereon,  a  series  of 
hammers  within  the  clock  case,  and  mechan- 

5  ism  operated  by  the  clock  works  to  actuate  the 
hammers  to  strike  the  hours  and  quarter  hours 
upon  the  strained  wires. 

2.  The  combination,  substantially  as  here- 
inbefore set  forth,  of  a  clock  case,  a  frame 

io  secured  therein  and  having  bridges  at  its  up- 
per and  lower  ends,  a  series  of  sets  or  groups 

of  wires  arranged  vertically  on  said  frame,  a 
series  of  hammers,  each  of  which  is  adapted 
to  strike  all  the  wires  in  each  group  or  set, 

15  and  mechanism  operated  by  the  clock  works 
to  actuate  the  hammers. 

3.  The  combination,  substantially  as  here- 
inbefore set  forth,  of  a  clock  case,  a  frame 

having  bridges  at  its  upper  and  lower  ends 
20  and  secured  to  the  back  of  the  clock  case, 

strained  wires  fixed  at  both  ends  and  arranged 
vertically  on  the  frame,  a  series  of  hammers 
carried  by  bell  crank  levers  mounted  on  hori- 

zontal pivots,  a  revolving  pin  barrel  operated 
25  by  the  clock  works  at  pre-determined  inter- 

vals of  time,  and  connections  between  the  pin 
barrel  and  the  bell  crank  levers. 

4.  The  combination,  substantially  as  here- 

inbefore set  forth,  of  a  clock  case,  a  frame 
secured  within  the  clock  case,  and  having  30 
bridges  at  its  upper  and  lower  ends,  strained 
wires  fixed  at  both  ends  arranged  vertically 
on  the  frame,  a  series  of  hammers  mounted 
on  horizontal  pivots  from  which  they  depend, 
and  connections  between  the  hammers  and  35 
the  clock  works. 

5.  The  combination,  substantially  as  here- 
inbefore set  forth,  of  a  clock-case,  a  frame 

having  bridges  at  its  upper  and  lower  ends 
and  secured  to  the  back  of  the  clock-case,  40 
strained  wires  fixed  at  both  ends,  arranged 
vertically  on  the  frame,  the  clock-hammers 
carried  by  bell-crank  levers  mounted  on  hori- 

zontal pivots,  a  series  of  springs  G,  rods  con- 
necting the  springs  with  the  bell-crank  levers,  45 

and  a  chiming  clock,  the  barrel  or  cylinder 
of  which  engages  with  the  springs  which  actu- 

ate the  hammers. 

JAMES  JONES  ELLIOTT. 

Witnesses: 
F.  C.  Carpenter, 

24  Southampton  Buildings,  Chancery  Lane, w.  a 
T.  F.  Barnes, 

17  Gracechurcli  Street,  London,  E.  C. 
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WILLIAM   A.    TUEBAYNE,    OF    DETROIT,   MICIIIGANr 

AUTOMATIC  SWITCH   FOR  MAST-ARMS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  497,104,  dated  May  9,  1893. 

Application  filed  November  5, 1892,    Serial  No,  451,106.    (No  model.) 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  William  A.Turbayne, 

a  citizen  of  the  United  States,  residing  at  De- 
troit, in  the  count}7  of  Wayne  and  State  of 

5  Michigan,  have  invented  certain  new  and  use- 
ful Improvements  in  Automatic  Switches  for 

Mast-Arms,  of  which  the  following  is  a  speci- 
fication, reference  being  had  therein  to  the 

accompanying  drawings. 
io      The  invention  consists  in  the  peculiar  con- 

struction of  an  automatic  switch  designed  to 
cut  out  an  electric  arc  lamp  from  the  circuit 
upon  the  lowering  of  the  mast  arm. 

The  invention  further  consists  in  the  pecu- 
15  liar  construction  of  the  contact  arms  and  a 

weight  acting  to  normally  hold  the  same  in 
position  to  complete  the  circuit  to  the  lamp 
and  for  automatically  short  circuiting  the  cur- 

rent through  the  switch  upon  the  lowering  of 
20  the  mast  arm,  and  further  in  the  peculiar  con- 

struction, arrangement  and  combination  of 

the  various  parts  all  as  more  fully  hereinaf- 
ter described. 

In  the  drawings,  Figure  1  is  an  elevation 
25  of  a  mast  arm  showing  the  lamp  in  its  normal 

position,  as  in  use.  Fig.  2  is  a  similar  eleva- 
tion showing  the  lamp  lowered.  Fig.  3  is  a 

vertical,  central  section  through  the  switch, 
the  parts  being  in. the  position  shown  in  Fig. 

30  1.  Fig.  -i  is  a  similar  section  through  the 
switch  showing  the  parts  in  the  position  when 
the  arm  is  as  shown  in  Fig.  2. 

A  is  a  mast  arm  pivoted  to  a  mast  and 
adapted  to  be  raised  and  lowered  for  the  pur- 

35  pose  of  renewing  the  carbons,  <fcc,  in  the  lamp 
11  which  is  pivotally  suspended  at  the  outer 
end  of  the  said  arm. 

0  and  13  are  the  conductors  leading  to  and 
from  the  lamp  respectively. 

40  E  is  a  switch  box  secured  preferably  near 
the  end  of  the  mast  arm  and  into  which  these 
wires  lead. 

G  and  G'  are  two  contact  arms  connecting 
the  binding  posts  Hand  IF  with  the  contacts 

45  I  at  the  opposite  end  of  the  switch  box. 
J  is  a  connecting  bar  made  of  insulating 

material,  pivotally  connected  at  each  end  to 

the  two  arms  G  and  G'  respectivel}'. 
K  is  a  lever  preferably  formed   integral 

50  with  the  arm  G'  having  a  weight  K'  adjust- 

ably secured  thereon  and  extending  normally 
in  a  slightly  forward  iuclined  position,  so  that 

its  weight  will  act  to  hold  the  two  arms  G  G' 
tightly  against  the  contacts  I,  thereby  insur- 

ing the  passage  of  the  current  to  the  lamp  55 
notwithstanding  vibrations  or  oscillations  of 
the  arm  in  the  wind. 

When  the  arms  A  are  lowered  to  the  posi- 
tion shown  in  Fig.  2,  it  is  evident  that  the 

weight  K'  will  move  forward  as  the  arm  low-  60 
ers  rocking  .the  bell  crank  arm  of  the  lever  K 

and  arm  G'  and  lifting  the  two  arms  G  G' 
from  their. contacts  and  both  being  moved  to- 

gether by  means  of  the  connecting  bar  J.'  Be- 
fore the  arm  G'  breaks  its  connection  with  its  65 

contact  I  it  will  engage  upon  an  intermediate 
contact  L,  the  parts  being  so  arranged  that 

further  movement  of  the  arm  G'  will  break 
the  connection  with  its  contact  I,  while  the 

weight  K  will  hold  it  firmly  against  the  con-  70 
tact  L.  The  circuit  will  now  be  maintained 
through  the  conductor  C  and  connecting  wire 
M  from  thatconductortothecontactL,  thence 

through  the  arm  G'  returning  through  the 
conductor  D  short-circuiting  the  lamp  and  75 
allowing  theoperatorto  handle  thesame  with- 

out any  possibility  of  injury.  As  soon  as  the 
arm  A  has  returned  to  its  horizontal  position 

the  weight  K'  will  rock  the  two  contact  arms 
back  totheirinitial  position,  as  shown  in  Fig.3.  80 

I  do  not  limit  myself  to  the  specific  form 
herein  shown  and  described. 

What  I  claim  as  my  invention  is — 
1.  The  combination  with  a  movable  mast 

arm,  a  lamp  and  conductors  therefor,  of  a  85 
switch  on  the  mast  arm  beyond  the  support 

thereof  and  means  carried  by  the  arm  for" act- 
uating theswitchby  themovementof  thearm. 

2.  The  combination  with  a  swinging  mast 
arm,  lamp  and  conductors  therefor,  of  a  switch  90 
and  meaus  mounted  upon  and  independent 
of  the  mast  arm  for  actuating  the  switch  upon 
the  movement  of  the  arm,  substantially  as  de- 
scribed. 

3.  The  combination  with  the  movable  arm,  95 
the  conductors,  a  switch  in  said  conductors 
comprising  switch  arms  connected  together,  a 
•weighted  lever  acting  to  normally  hold  said 
arms  in  the  lamp  circuit,  adapted  upon  the 
movement  of  the  arm  to  break  such  conneo-  too 
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tion  and  a  shunt  circuit  closed  when  the  lamp 

circuit  is  broken,  substantially  as  described. 
4.  The  combination  with  the  movable  arm, 

the  conductors,  the  switch  in  said  conductors 

adapted  to  open  the  lamp  circuit  and  close  a 
shunt  circuit,  and  a  weighted  lever  acting 

peudulously  to  actuate  said  switch  upon  the 
movement  of  the  arm,  substantially  as  de- 
scribed. 

5.  The  combination  with  a  swinging  sup- 
port, a  lamp  on  the  same,  and  conductors  for 

the  lamp,  of  a  switch  carried  by  the  support 
and  a  weight  for  actuating  the  switch  upon 
the  movement  of  the  support,  substantially 
as  described. 

In  testimony  whereof  I  affix  my  signature  in 
presenceof  two  witnesses. 

WILLIAM  A.  TURBAYNE. 
Witnesses: 

,7  AMES  WH1TTEM0RE, 

M.  13.  O'DOGHERTY. 
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HERBERT  S.  PAGE,  OF  MEDFORD,  AND  LIVY  SPEAR,  OF  BOSTON,  ASSIGNORS 

TO  EDMUND  D.  SPEAR,  OF  BOSTON,  MASSACHUSETTS. 

ELECTRIC  TIME  STOCK-FEEDER. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  497,203,  dated  May  9, 1893. 

Application  filed  October  12,  1892.    Serial  No.  448,690.    (No  model.' 

To  all  whom,  it  may  concern: 
Bo  it  known  that  we,  Herbert  S.  Page,  a 

resident  of  Medford,  in  the  county  of  Middle- 
sex, and  Livy  Spear,  a  resident  of  Boston,  in 

5  the  county  of  Suffolk,  State  of  Massachusetts, 
citizens  of  the  United  States,  have  jointly  in- 

vented new  and  useful  Improvements  in  Elec- 
tric Automatic  Releasing  Devices,  of  which 

the  following,  taken  in  connection  with  the 
io  accompanying  drawings,  is  a  specification. 

This  invention  relates  to  improvements  in 
electric  automatic  releasing  devices  and  it  is 
particularly  well  adapted  for  automatically 
feeding  horses  or  other  animals,  at  desired 

15  times,  controlled  by  clock  work  or  otherwise 
as  may  be  desired,  and  it  is  carried  out  as  fol- 

lows, reference  being  had  to  the  accompany- 
ing drawings,  wherein — 

Fignre  1  represents  a  front  elevation  of  the 
20  invention  showing  its  connection  to  an  ani- 

mal feeding  device.  Fig.  2  represents  an  en- 
larged longitudinal  section  on  the  line  2 — 2 

shown  in  Fig.  1.  Fig.  3  a  represents  a  front 
view  of  the  switch  or  circuit  breaker;  and 

25  Fig.  4  represents  a  vertical  section  of  the  lat- 
ter. 

Similar  letters  refer  to  similar  parts  wher- 
ever they  occur  on  the  different  parts  of  the 

drawings. 
30  A  represents  a  clock  or  time  mechanism 

provided  with  any  suitable  circuit  closing  de- 
vice connected  in  any  well  known  manner  to 

the  respective  binder  posts  a  and  0/  from 

which  lead  wires  5  and  b'  as  shown  in  Fig.  1. 
35  B  is  the  battery  in  the  circuit  on  the  wire 

b  as  shown. 

C  is  the  base  of  the  automatic  releasing  de- 
vice and  in  practice  we  prefer  to  attach  to  it,  a 

metal  plate  or  frame  C,  but  this  is  not  essen- 
40  tial,  as  the  latter  may  be  dispensed  with  if  so 

desired.  On  the  upper  part  of  the  frame  C 

are  arranged  electro  magnets  D  and  D'  from 
which  lead  the  respective  wires  d  and  d',  to  the circuit  breaker  hereinafter  to  be  described. 

45       E  is  the  armature  which  is  pivoted  at  e  and 
normally  held  away  from  the  electro-magnets 
by  the  influence  of  a  suitable  spring  E'  as  is common  in  electrical  devices. 
From  a  lever  R,  hereinafter  explained  is 

50  normally  suspended  a  weight  F   which  is 

guided  on  rods  F',  F',  provided  in  their  up- 
per and  lower  ends  preferably  with  suitable 

springs  or  yielding  cushions  /,/,  and  /',/', 
for  the  purpose  of  relieving  the  shock  or  mo- 

mentum of 'said  weight  as  it  is  being  moved  55 
from  its  highest  to  its  lowest  positions  on  the 
rods  F',  F',  during  the  act  of  releasing  and 
setting  it  as  will  hereinafter  be  more  fully  de- scribed. 

G  is  the  releasing  lever  which  is  pivoted  in  60 
its  upper  end  at  g  and  provided  with  a  bell 
crank  or  arm  G'  to  the  end  of  which  is  piv- 

oted a  slotted  link  G"  that  receives  a  pin  or 
screw/"  attached  to  the  weight  F  as  shown 
in  Figs.  1  and  2.  65 

In  Figs.  1  and  2  the  upper  and  lower  ends  of 

the  guide  rods  F',  F',  are  shown  as  attached 
to  brackets  C",  C3  on  the  frame  C. 

The  lever  G  is  normally  held  in  the  position 
shown  in  Fig.  1  by  means  of  a  spring  pressed  70 
lever  II  which  is  pivoted  at  h  and  has  one  of 

its  ends  butting  against  a  projection  G3  on 
the  lever  G  (shown  in  dotted  lines  in  Fig.  1), 

its  other  end  supporting  a  pin  C4  loosely 
guided  in  a  perforation  in  the  bracket  C3  as  75 
shown  in  Figs.  1  and  2. 

H'  represents  the  spring  by  means  of  which 
the  lever  H  is  held  in  the  normal  position 
shown  in  Figs.  1  and  2. 

The  improved  electric  automatic  releasing  80 
device  may  be  used  for  any  desired  purpose 
to  which  it  is  applicable.  In  Fig.  1,  we  have 
shown  it  as  arranged  for  automatically  dis- 

charging or  feeding  grain  for  horses  or  other 
animals,  and  in  said  Fig.  1,  I  represents  a  85 
hopper  or  grain  receptacle  having  pivoted  to 
it  at  i,  near  its  lower  end,  a  weighted  valve  or 

gate  I'  which  is  connected  by  a  chain  or  cord 
K  going  over  a  pulley  k  to  the  lever  G  as 
shown  in  Fig.  1.  If  so  desired  a  spring  G4  90 
may  be  connected  to  the  hopper  I  and  lever 
G  for  the  purpose  of  swinging  the  latter  in 
the  direction  of  arrow  shown  in  Fig.  1,  when 
said  lever  is  released.  The  descent  of  the 

weight  F  as  it  strikes  the  pin  C4  causes  the  95 
lever  H  to  be  tripped  sufficiently  to  disengage 

the  lever  projections  G3  from  said  lever  II  by 
which  the  weighted  valve  I'  is  also  liberated 
and  as  it  swings  open  to  discharge  the  con- 

tents of  the  hopper  I  it  causes  the  lever  G  to  ico 
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move  iu  the  direction  of  the  arrow  shown  in 
Fig.  1,  which  movement  of  lever  G  throws  the 

arm  G'  upward  and  by  this  means  the  weight 
F  is  automatically  raised  and  engaged  with 

5  the  lever  R. 
L  in  Fig.  1,  represents  a  feed  trough  below 

the  hopper  or  chute  I  as  usual. 
The  improved  circuit  breaker  which  is  ar- 

ranged in  the  circuit  between  the  electro- 
ns magnets,  battery  and  circuit -closing  time 
mechanism  is  represented  iu  Figs.  1,  3  and  4 
and  is  constructed  as  follows:  It  consists  of 

a  plate  M,  made  of  a  suitable  insulating  ma- 
terial secured  to  the  frame  C  or  other  station- 

15  ary  part  of  the  apparatus.  Said  plate  M  has 
a  binding  post  m  to  which  the  wires  Z;  and  d 
are  metallically  connected.  If  so  desired  the 
binding  post  m  may  be  dispensed  with  and 
the  wire  b  connected  directly  to  the  wire  d 

20  without  departing  from  the  essence  of  our  in- 
vention. 

N  is  another  binding  post  secured  to  the 
plate  M,  which  binder  post  is  connected  to 

the  wire  b'  leading  to  one  of  the  binding  posts 
25  on  the  clock-mechanism  A  as  shown  in  Fig.  1. 

The  binding  post  N  is  metallically  connected 
to  a  metal  plate  n  arranged  on  the  plate  M 
as  shown. 

O  is  another  binder  post  on  the  plate  M 
30  which  is  metallically  connected  to  a  metal 

plate  0,  and  is  also  connected  to  the  wire  d' 
leading  to  the  electro  magnets  as  shown  in 
Figs.  1  and  3. 

P  and  P'  are  metal  rods  adapted  to  move  in 
35  perforations  in  the  plate  M,  said  rods  being 

connected  in  one  end  by  means  of  a  metal 

plate  P"  between  which  and  the  plate  M  are 
located  springs  p,  p'  by  means  of  which  the 
parts  P,  P'  and  P"  are  normally  held  in  the 

40  position  shown  in  Figs.  1,  3  and  4,  in  which 
position  the  rod  P  is  held  in  metallic  contact 
with  the  plate  0  and  its  binder  post  O  by 

means  of  a  pin  or  side  projection  p"  on  said 
rod  P,  and  the  springs  p,  p'.     The  rod  P' 

45  passes  through  a  perforation  in  the  plate  n 
and  is  continually  in  metallic  contact  with 
the  latter  and  its  binder  post  N. 

The  lever  G'  is  provided  with  a  pin  or  pro- 
jection g'  (shown  in  Fig.  1)  which  comes  in 

50  contact  with  the  spring  pressed  plate  P"  as the  lever  G  is  moved  in  the  direction  of  the 
arrow  shown  in  Fig.  1  by  which  the  circuit  is 
broken  between  the  binder  posts  N  and  O  on 

account  of  the  pin p"  being  pushed  awajr  from 
55  the  plate  0  to  which  the  binder  post  O  is  at- 

tached, thus  leaving  the  circuit  broken  as  long 

as  the  valve  I'  remains  open  after  the  dis- 
charge of  the  grain,  &c.  by  which  the  battery 

is  prevented  from  being  unnecessarily  used 
60  up,  and  shutting  off  the  circuit  from  the  elec- 

tro magnets  by  which  the  armature  E  is  with- 
drawn by  the  influence  of  the  spring  E'  to  en- 

able the  weight  F  to  be  suspended  from  the 
armature  connections  hereinafter  to  be  de- 

65  scribed.  As  soon  as  the  lever  G  is  returned 
to  the  position  shown  in  Fig. l,a  metalliccon- 

nection  is  automatically  established  between 

the  posts  N  and  O  by  the  springs  p,  p'  forc- 
ing the  pin  p"  against  the  plate  0  to  which 

the  binder  post  O  is  connected.  The  link  or  70 

lever  R,  is  provided  with  a  notch  or  recess  r' 
for  receiving  a  pin/3  on  the  weight F,  where- 

by the  latter  is  supported  in  its  elevated  po- 
sition by  the  link  or  lever.  This  link  or  lever 

is  pivoted  at?-  to  the  inner  end  of  a  bracket  C."  75 
S  is  another  link  or  lever  pivoted  ats  to  the 

bracket  C"  and  provided  with  a  slots' adapt- 
ed to  receive  a  pin  or  projection  r"  on  the  le- 
ver R  as  shown.  To  the  upper  end  of  the  link 

S  is  pivoted  the  locking  rod  T  having  a  notch  80 
or  recess  adapted  to  be  locked  on  the  bracket 
C"  or  a  plate  secured  thereon  as  shown  in 
Fig.  2.  The  upper  end  of  the  locking  rod  T 

is  loosely  connected  to  a  rod  E"  forming  a 
part  of  or  connected  to  the  armature  E  as  85 
shown  in  Fig.  2.  The  attraction  of  the  arma- 

ture toward  the  electro  magnet  causes  the 
link  T  to  be  released  allowing  the  links  R,  S 

to  spread  apart,  one  moving  inward  and  the 
other  outward,  whereby  the  weight  F  is  liber-  90 
ated  and  allowed  to  drop  onto  the  pin  C4  by 
which  the  lever  II  is  tripped,  and  the  lever  G 
is  liberated  from  the  latter  and  caused  to 
swing  in  the  direction  shown  by  the  gravity 

of  the  released  weighted  valve  I',  which  al-  95 
lows  the  grain  to  drop  out  from  the  chute  or 
hopper  I  at  or  about  the  same  time  as  the 
weight  F  is  caused  to  move  upward  to  its  nor- 

mal locked  position  by  the  movement  of  the 
said  lever  G  in  the  direction  shown  by  the  ar-  100 
row  in  Fig.  1,  thus  automatically  returning 
and  locking  the  weight  F  in  position  for  a 
subsequent  operation.  Preparatory  to  plac- 

ing a  new  charge  of  grain,  &c,  in  the  hopper, 
the  handle  lever  G  is  swung  back  to  its  nor-  105 
mal  position  shown  in  Fig.  1  causing  it  to  be 
locked  in  such  position  by  the  spring  actuat- 

ed lever  H  at  the  same  time  as  the  valve  V  is 

returned  to  its  closed  position.  At  the  ap- 
pointed time  when  the  clock  A  closes  the  cir-  no 

cuit  the  armature  E  will  be  attracted  to  the 
electro  magnet  causing  the  suspended  weight 
F  to  be  liberated  for  the  purpose  of  opening 

the  valve  or  gate  I'  and  so  on  from  time  to 
time  as  may  be  required.  The  invention  al-  115 
though  particularly  designed  for  automati- 

cally feeding  horses  or  other  animals  may  to 
equal  advantage  be  used  as  an  automatic  re- 

leasing device  for  any  other  purpose  to  which 
it  may  be  applicable  without  departing  from  120 
the  essence  of  our  invention. 
What  we  wish  to  secure  by  Letters  Patent 

and  claim  is — 
1.  The  combination  with  a  time  mechanism, 

an  electro  magnet,  and  an  armature,  of  a  ver-  125 
tically  movable  weight,  a  lever  mechanism 
normally  supporting  the  weight  and  released 
by  the  attraction  of  the  armature  to  free  the 
weight,  an  electric  circuit  including  the  time 
mechanism  and  magnet,  a  battery  and  circuit  130 
breaker  in  the  circuit,  a  lever  loosely  con- 

nected with  the  weight,  a  trip  normally  en- 
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gaging  the  lover  and  released  therefrom  by 
the  descent  of  the  weight,  and  means  for 
swinging  the  lever  to  operate  the  circuit 
breaker  and  raise  the  weight  when  said  trip 

5  is  operated,  substantially  as  described. 
2.  In  an  electric  automatic  releasing  device, 

an  electro  magnet  and  armature  combined 
with  a  locking  link  T  connected  to  said  arma- 

ture, a  pair  of  links  R,  S,  pivoted  together 
10  and  to  the  link  T  and  means  substantially  as 

described  for  suspending  and  releasing  the 
weight  F  as  and  for  the  purpose  set  forth. 

3.  In  an  automatic  electric  releasing  device, 
the  combination  with  a  time  mechanism,  of 

15  the  herein  described  circuit  breaker,  consist- 
ing of  an  insulator  M  having  binder  posts  N, 

O,  and  a  spring  pressed  plate  P"  having  rods 
P,  P',  one  of  the  latter  having  a  projection 
adapted  to  break  the  circuit  by  the  movement 

20  of  the  said  rods  in  the  iusulator  M,  substan- 
tially as  and  for  the  purpose  set  forth. 

4.  The   combination   of  a   circuit  closing 

clock,  a  battery,  an  electro  magnet,  an  arma- 
ture, a  circuit  breaker  in  the  circuit,  a  lever 

mechanism  held  in  operative  position  by  the  ̂ 5 
armature,  a  weight  supported  by  the  lever 
mechanism  and  released  by  the  closing  of  the 
circuit,  a  lever  connected  to  a  discharge  do- 
vice  I  and  arranged  to  break  the  circuit  when 
released,  and  a  trip  arranged  to  hold  the  lever  30 
and  operated  by  the  descent  of  the  weight, 
substantially  as  described. 

In  testimony  whereof  we  have  signed  our 
names  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses,  on  this  24th  day  of  35 
September,  A.  D.  1892. 

HERBERT  S.  PAGE. 
LIVY  SPEAR. 

Witnesses  to  Herbert  S.  Page: 
Alban  Andren, 
Alice  A.  Perkins. 

Witnesses  to  Livy  Spear: 
Chas.  F.  Parker, 
K.  E.  Parker. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Warren  B.  Martin- 

dale,  of  the  town  of  Rochester,  in  the  couuty 
of  Fulton,  in  the  State  of  Indiana,  have  in- 

5  vented  cerj&in  new  and  useful  Improvements 
in  Automatic  Time-Stamps;  and  I  do  hereby 
declare  that  the  following  is  a  full  and  exact 
description  thereof,  reference  being  had  to  the 
accompanying  drawings  and  the  lettersof 

io  reference  marked  thereon,  making part-of  this 
specification. 

This  invention  relates  to  automatic  time 
dating  stamps,  of  the  class  adapted  to  make 
the  impression  on  the  upper  side  of  the  pa- 

15  per  and  has  for  its  object  to  provide.a  simple 
and  less  cumbersome  device  for  automatically 
changing  the  time  mechanism  in  synchronism 
with  a  regulating  time  piece. 

It  consists  in  the  combination  of  a  pressure 
20  chamber,  preferably  in  the  form  of  a  bellows, 

with  the  time  printing  mechanism,  and  means 
for  operating  the  same  periodically  in  syn- 

chronism with  a  time  regulator,  by  causing 
air  or  liquid  to  be  forced  through  a  tube  to 

25  the  said  pressure  chamber  at  regular  inter- 
vals, governed  by  the  time  regulator  thereby 

causing  the  automatic  movement  of  said  time 
printing  mechanism  in  synchronism  with  the 
said  time  regulator,  substantially  as  described 

30  and  claimed. 
In  the  accompanying  drawings,  Figure  l,is 

a  sectional  side  elevation  of  a  hand  stamp  em- 
bodying my  invention.  Fig.  2,  is  a  vertical 

section  in  line  2, 2  of  Fig.  1.    Fig.  3,  is  a  longi- 
35  tudinal  section  showing  my  invention  as  ap 

plied  to,  a  time  stamp,  having  a  swinging  arm. 
Fig.  4,  is  a  sectional  side  elevation  showing 
my  invention  as  applied  to  a  time  stamp 
adapted  to  make  the  impression  by  a  lever 

40  movement.  Fig.  5,  is  a  vertical  section,  in  a 
plane  transversely  to  the  axis  of  the  type 
wheels,  of  a  time  stamp  embodying  my  inven- 

tion, in  which  the  printing  mechanism  is  car- 
ried in  a  revolving  head  or  cylinder  adapted 

45  to  make  impressions  therefrom  by  the  revo- 
lution of  said  cylinder. 

Similar  letters  indicate  like  parts  in  all  the 
figures. 

A,  represents  the  casing  or  movable  head 
50  carrying  the  mechanism  of  the  time  stamp,  of 

which  mechanism  B  is  the  pressure  chamber 
fitted  in  the  casing  A,  preferably  in  a  horizon- 

tal position  transversely  to  the  axis  of  the 

type  wheels. C,  C,  are  parallel  levers  connected  at  the  55 

upper  ends  with  a  cross  bar  C2,  which  is  at- 
tached at  c  by  a  pivotal  joint  to  the  movable 

end  of  the  pressure  chamber  B,  the  levers 
C,  C,  being  pivoted  at  their  lower  ends,  pref- 

erably on  the  axial  shaft  II  of  the  time  indi-  60 
eator  wheels  and  therefore  free  to  be  swung 

back  by  the  movement  of  the  pressure  cham- 
ber B  and  retracted  by  the  spring  D. 

The  indicator  mechanism  for  the  time  stamp 
is  mounted  within  thecasing  directly  under  the  65 
pressure  chamber  B  in  close  proximity  there- 

to.   Said  indicator  mechanism  as  shown  con- 
sists, as  is  usual  in  this  class  of  stamps,  of  a 

series  of  wheels  F,  F',  F2,  F3,  F4,  F5,with  the  type 
on  the  peripheries  thereof  to  indicate  the  date  70 
and  time  of  day  when  brought  into  line  of 
print  at  the  bottom,  each  of  said  wheels  car- 

rying a  ratehct  G,  G',  G%  G%  G4,-  and  G5  adapt- 
ed to  be  engaged  and  actuated  by  means  of 

the  reciprocating  pawls  E,  E',  E2,  E3,  E4  and  75 
E5,  carried  by  the  levers  C,  C,  and  regulated 
by  stop  pawls  as  at  I. 
The  details  of  construction,  arrangement 

and  operation  of  the  time  printing  mechan- 
ism form  no  part  of  my  present  invention,  and  80 

I  do  not  confine  myself  to  the  use  of  type 

wheels,  but  type  bands  or  any  other  time  in- 
dicating mechanism  of  approved  description 

may  be  used. 
The  indicating  mechanism  shown  in  the  85 

drawings  is  in  its  general  construction  and 
mode  of  operation  substantially  thesarae  as  de- 

scribed in  Letters  Patent  of  the  United  States 
granted  to  Joseph  D.  Mallonee,  on  August  12, 
1890,  No.  434,396.  9° 

J,  J',  are  spools  carrying.au  ink  ribbon 
through  which  impressions  are  made,  but  any 
other  suitable  inking  device  may  be  employed. 

My  invention  consisting  in  a  method  of  caus- 
ing the  automatic  movement  of  the  mechan-  95 

ism  of  the  time  stamp,  in  synchronism  with  a 
time  regulator  by  the  pressure  of  fluid  through 
a  tube  at  regular  intervals.  I  have  shown  in 
Fig.  1,  means  for  producing  such  pressure. 
Thus,  K  is  a  clock  containing  a  circuit  closer  100 
of  any  approved  design,  shown  in  circuit  with 
an  electric  battery,  L;  M  an  electro-magnet, 
N  an  armature  for  said  magnet  pivoted  atw, 
and  having  a  spring  to  retract  the  same,  the 
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upper  end  of  its  lever  being  attached  to  the 
compressing  device  O  which  is  connected  by 
the  tube  P  with  the  pressure  chamber  B  in 
the  time  stamp. 

5  The  operation  is  as  follows:  The  clock  clos- 
ing the  electric  circuit  at  regular  intervals 

causes  the  magnet  to  attract  its  armature,  the 
movement  of  which  brings  a  pressure  upon 
the  compressing  device,  O,  forcing  the  air  or 

10  liquid  through  the  tube  1?  to  the  pressure 
chamber  P,  causing  the  same  to  expand  and 
carry  back  the  pawl  levers  C,  C,  which  as 
soon  as  the  pressure  is  removed  from  said 
compressing  device  by  the  release  of  the  ar- 

15  mature,  is  again  retracted  by  the  spring  D 
thereby  causing  the  movement  of  the  time 
mechanism  one  step. 

I  do  not  confine  myself  to  this  method  of 
producing  impulses  of  air  or  liquid  which  may 

20  also  be  produced  at  regular  intervals  by  any 
of  the  usual  and  well  known  methods,  as  by 
a  pneumatic  clock  of  any  approved  pattern. 

It  is  obvious  that  the  pressure  chamber  de- 
scribed, being  lighter  than  an  electro-magnet, 

25  will  render  a  hand  stamp  much  more  conven- 
ient to  handle  than  one  in  which  the  magnet 

is  embodied  in  the  stamp,  and  being  connect- 
ed with  the  time  regulator  by  a  flexible  rub- 
ber tube  may  be  carried  freely  in  the  hand 

30  and  the  impression  made  wherever  desired. 
What  I  claim  as  my  invention,  and  desire  to 

secure  by  Letters  Patent,  is — ■ 
1.  In  a  time  stamp,  the  combination,  with 

the  time  printing  mechanism,  of  a  pressure 

chamber,  adapted  to  be  actuated  by  fluid  im-  35 
pulses,  and  means  for  transmitting  the  move- 

ments thereof  to  said   time  printing   mech- 
anism. 

2.  In  a  time  stamp,  the  combination,  with 
the  time  printing  mechanism,  of  a  pressure  4c 
chamber,  adapted  to  be  actuated  by  fluid  im- 

pulses, means  for  transmitting  motion  from 
said  pressure  chamber  to  the  time  printing 
mechanism,  a  time  regulator,  and  time  trans- 

mitter, consisting  of  a  tube  through  which  45 
fluid  is  forced  at  intervals  governed  by  the 
time  regulator,  substantially  as  described. 

3.  In  a  time  stamp,  the  combination,  with 
the  time  printing  mechanism,  of  a  pressure 
chamber  adapted  to  be  actuated  by  fluid  im-  50 
pulses,  means  for  transmitting  motion  from 
said  pressure  chamber  to  the  time  printing 
mechanism,  and  a  prime  motor,  consisting  of 
an  electric  battery,  time  mechanism  in  circuit 
with  said  battery,  an  electro-magnet,  also  in  55 
said  circuit,  an  armature  for  said  magnet,  a 
compressing  device,  suitably  connected  with 
said  armature,  and  a  tube  connecting  said 

compressing  device  with  the  pressure  cham- 
ber, substantially  as  described.  60 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  presence  of  two 
subscribing  witnesses. 

WARREN  P.  MARTINDALE. 

Witnesses: 
Judd  P.  Light, 
Rome  C.  Stephenson. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alexander  Gleason, 

a  citizen  of  the  United  States,  residing  at  Buf- 
falo, in  the  county  of  Erie  and  State  of  New 

5  York,  have  invented  a  new  and  Improved 
Time-Chart,  of  which  the  following  is  a  speci- 
fication. 

My  invention  has  reference  to  certain  me- 
chanical devices  and  geographical  illustra- 

tes tions,  to  be  used  on  a  flat  circular  map  of  the 
world,  and  will  be  fully  and  clearly  hereinaf- 

ter described  and  claimed,  reference  being 
had  to  the  accompanyingdra wings,  in  which — 

Figure  1  represents      flat  circular  map  of 
15  the  world,  showing  the  outlines  of  the  several 

continents,  some  of  the  larger  islands,  the  in- 
dicating arms  and  other  matter  which  will  be 

more  clearly  hereinafter  shown.  Fig.  2  is  a 
vertical  central  sectional  elevation  through  a 

20  small  central  portion  of  .the  map,  showing  a 
portion  of  the  indicating  arms  and  the  con- 

struction of  the  parts  by  which  they  are  se- 
cured movably  together  and  the  two  to  the 

map. 

25  Referring  to  said  drawings — A  represents 
the  map  proper  which  is  circular  in  form,  and 
fat;  having  twenty  four  radiating  ormeridian 
lines,  B,  extending  from  the  center  to  the  cir- 

cumference.    The  periphery,  C,  of  the  circle 
30  being  divided  into  divisions,  D,  which  repre- 

sent the  minutes  in  twenty  four  hours;  (for 
this  purpose  it  would  take  fourteen  hundred 
and  forty  of  these  divisions,)  I  have  shown 
but  half  of  this  number  in  the  drawings  be- 

35  cause  the  whole  number  would  bring  the  lines 
too  near  together  for  showing  them  clearly. 
The  twenty  four  meridian  lines  are  divided 
near  the  periphery  into  quarters  each  repre- 

senting quarters  of  an  hourand  atthe  periph- 
4.0  ery  into  sixty  divisions  each  representing 

minutes  of  meridian  time.  A  little  way  in 
from  the  periphery  and  at  the  twenty  four 
hour  divisions,  are  shown  the  hours  of  the  day 
in  Roman,  numerals,  indicated  by  the  letter, 

45  E,  and  commencing  the  reckoning  of  time 
from  Greenwich,  London,  or  on  the  line  F. 

On  the  face  ofThe  map  proper,  and  within 
another  circle  (still  toward  the  center)  is  laid 
out  the  continents,  principal  islands,  rivers 

;>o  and  cities  of  the  world;  their  latitudes/; 
longitudes  corresponding  to  the  latitudes  and 

longitudes  of  all  other  first  class  geographi- 
cal globe  maps  or.charts  of  the  world. 

On  the  face  of  the  map  are  circular  lines 
from  the  center  or  north  pole  to  ninety  de-  55 
grees  south  representing  the  latitudes  of  the 
earth,  both  north  and  south  of  the  equator. 
These  circular  lines  are  indicated  by  the  let- 

ter, G'. 
In  operating  with  this  map  I  employ  tsvo  60 

indicating  arms  Gand  II,  pivoted  together  by 
means  of  a  pin,  a,  having  a  flange,  b,  (see  Fig. 
3),  the  two  arms  G  and  II  being  put  on  said 
pin  above  the  flange,  b,  then  a  light  spring 
washer  H',  in  the  top  of  the  arm  II  and.  the  65 
head  of  the  pin  riveted  so  that  the  two  arms 
are  held  together  by  friction  and  can  be  turned 
on  each  other  back  and  forth. 

In  the  center  of  the  map  is  an  eyelet,  c,  and 
into  the  opening  (through  the  eyelet,  c),  is  put  70 
the  lower  end,  d,  of  the  pin,  a,  so  that  these 
indicating  arms  have  two  movements,  a  move- 

ment one  on  the  other  and  one  or  both  to- 
gether around  the  center  of  the  map,  and  may 

be  detached  at  pleasure  from  the  map  if  so  75 
desired,*and  are  also  made  easily  removable 
by  simply  lifting  the  pin,  d,  out  of  the  eyelet 
c.     On  these  indicating  arms  are  numerals,  J, 
indicating  degrees  of  latitude  corresponding 
to  the  degrees  of  latitude  as  represented  and  80 
marked  on   the  map  at  B  at  thirty  degrees 
west  of  Greenwich.     By  bringing  either  of  the 
indicator  arms  to  auy  given  point,  the  lati- 

tude and  longitude  of  the  said  point  may  at 
once  be  determined  without  future  compnta-  8^ 
tion. 

In  order  to  ascertain  the  time  of  day  or 
night,  in  any  part  of  the  world,  corresponding 
to  your  own  meridian  time;  first:  place  the 
lower  indieatingarm,G, into  tbecentersocKet  90 
or  receptacle,  letting  the  graduate  edge  of  the 

arm  be  in  line  on  your  own  meridian 'time,  for 
instance' if  it  be  New  York,  which  is  the  fif- 

teenth meridian:  Now  you  wish  London's 
corresponding  time: — Place  the  arm  II,  on  95 
the  meridian  of  Greenwich,  which  is  London, 
and  marked,  F,  at  the  same  time  holding  the 
arm  G  in  its  place.  You  have  now  got  the  ab- 

solute corresponding  difference  of  time  be- 
tween New  York  and  London,,  which  is  five  100 

hours  in  round  numbers.  Next  look  at  your 
own   pocket  time  or  clock,  hiuf  if  it  be  just 
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eleven  o'clock;  move  the  arm  G  to  eleven  and 
the  arm  II,  will  still  retain  its  relative  posi- 

tion to  arm  G,  (as  the  two  arms  are  held  to 
each  other  by  friction)  and  indicate  six  p.  in. 

5  or  the  corresponding  fractional  parts  of  an 
hour  be  it  more  or  less.  Thus  the  time  stands 
all  ready  computed  to  any  child  who  is  able 
to  read  the  time  of  day  from  the  face  of  an 
ordinary  clock.     Again,  in  order  to  give  the 

io  child  the  most  simple  lesson  first  I  would  get 
the  difference  of  the  time  between  the  two 
nlaces  as  above  mentioned,  then  placing  the 
arm  G  at  twelve,  of  course  the  arm  H  will ; 
stand  at  five  p.  m.for  London,  and  there  is  no 

?5  computation    or  counting  for  the  child  to 
make;  he  thus  reads  the  hour  and  fractional 

part  thereof  from  the  dial  of  the  map.    The ' 
utility  of  such  a  cornputating  map  will  be  ob- 

vious, not  only  to  the  school  child  but  for  an 
20  adult  or  official  person.  The  map  is  not  so 

extorted  as  to  lose  the  relative  latitude  and 
longitude  of  any  places  on  the  land  or  sea, 
but  retains  all  latitudes  and  longitudes  of 
places  agreeing  with  other  recognized  authors; 

25  and  as  the  proper  relations  of  continents  and 

countries  all  stand  in  their  relative  position' 

to  each  other,  they  are  thus  impressed  upon 
the  mind  of  the  student.  The  extorsion  of 
the  map  from  that  of  a  globe  consists,  mainly 
in  the  straightening  out  of  the  meridian  lines  3c 
allowing  each  to  retain  their  original  value 
from  Greenwich,  the  equator  to  the  two  poles. 

I  claim  as  my  invention — 
The  combination  with  a  time  chart  of  a  cir- 

cular time  dial  encompassing  the  circular  35 
map,  a  disk  or  dial  graduated  and  divided  to 

'indicate  longitude  and  sun  time  on  any  me- 
ridian line  or  intervening  lines,  two  indicat- 

ing arms  loosely  pivoted  to  the  center  of -the    _ 
circular  map,  numerals  indicating  degrees  of  40 
longitude  on  each  of  said  arms,  and  §  pivoted 
joint  for  holding  said  arms  together  so  the 
friction  between  them  will  be  gtrffieient  to 
hold  them  one  to  the  other  at  any  point  to 

which  one  may  be  moved  on  the  other  *a«d  45 
permit  both  to  be  moved  together  by  turtiiag 
one,  substantially  as  and  for  the  purposes  de- 

scribed. '...-•. ALEXANDER  GLEAS<?N. 
Witnesses: 

James  Sangster, 
Jennie  M.  XDaldwell. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  II.  Pattee,  a 

citizen  of  the  United  States,  residing  at  Mon- 
mouth, in  the  county  of  Warren  and  State  of 

S  Illinois,  have  invented  certain  new  and  useful 
Improvements  in  Electric-Current  Time-Me- 

ters, of  which  the  following  is  a  specification. 
This  invention  relates  to  electric  meters,  of 

that  class  which  automatically  measure  and 
io  register  or  record  the  duration  of  the  passage 

of  electric  currents  through  wires  or  conduct- 
ors, or  in  other  words,  which  measure  and 

record  or  register  the  time  during  which  an 
electric  current  or  a  succession al  series  tbere- 

15  of  are  passing  through  a  wire  or  conductor; 
and  the  invention  relates  more  especially  to 
that  type  of  such  electric  meters  in  which  a 
divided  portion  of  the  electric  current,  such 
as  is  used  to  operate  an  electric  motor  or  mo- 

20  tors,  an  electric  lamp  or  lamps,  or  for  other 
purposes,  is  also  made,  when  the  electric  cur- 

rent is  established,  to  throw  a  time  register- 
ing mechanism  into  gear  with  a  continuously 

running  clock  movement,  whereby  the  time 
25  registering  mechanism  will  be  operated  by 

and  with  the  clock  movement  while  the  elec- 
tric current  is  established,  and  will  be  thrown 

out  of  gear  with  the  clock  movement  and  its 
operations  cease  when  the  electric  current  is 

30  broken. 
While  my  invention  may  be  used  to  meas- 

ure and  record  the  time  during  which  an  elec- 
tric current  or  successional  series  of  electric 

currents  are  passing  over  or  through  an  elec- 
35  trie  current  conductor  when  such  conductor 

and  the  electric  current  which  it  carries  are 

adapted  and  applied  to  supply  propulsive  en- 
ergy to  operate  an  electric  motor  or  motors, 

an  electric  lamp  or  lamps,  or  for  other  uses 
40  and  purposes,  I  have  shown  it  atd  described 

it  herein  as  adapted  and  used  for  the  pur- 
pose of  furnishing  means  for  measuring  and 

recording  the  time  during  which  a  single  lamp 
or  separate  groups  of  incandescent  electric 

45  lamps  have,  each  lamp  or  group  of  lamps, 
been  lighted  or  energized  by  the  divisional 
portion  of  a  main  electric  current,  which  op- 

erates said  lamp  or  group  of  lamps,  whereby 
readings  may  be  made  at  given  periods,  say 

50  of  one  month,  week,  or  other  desired  period, 
showing  the  sum  of  the  times  that  such  elec- 

tric lamp  or  lamps  have  been  used  during 

said  period,  in  any  particular  building,  room 
or  other  place  lighted  by  a  lamp  or  lamps  con- 

nected with  one  branch  of  an  electric  circuit.  55 
The  novel  means  employed  in  carrying  out 

the  foregoing  recited  objects  and  purposes  of 
my  invention,  as  adapted  for  measuring  and 
recording  the  duration  of  electric  currents 
over  branches  of  electric  conductors,  are  here-  60 
inafter  described,  and  the  combinations  and 
constructions  thereof  in  which  the  invention 
consists  are  made  the  subject  matter  of  the 
claims  hereto  appended. 

The  preferred  construction  of  parts  and  ar-  65 
rangements  thereof  are  illustrated  in  the  ac- 

companying drawings,  in  which — 
Figure  1  is  an  elevation  of  part  of  the  main 

circuit  wires  or  conductors,  in  an  ordinary 
system  of  electric  lighting  apparatus,  of  70 
branch  wires  leading  therefrom  and  provided 
with  electric  lamps,  and  of  my  electric  meter, 
and  a  sectional  elevation  of  a  room  or  building 
in  which  the  lamps  are  located,  and  to  one  wall 
of  which  the  meter  is  fixed;  Fig.  2,  an  en-  75 
larged  elevation,  partly  broken  away,  of  my 
electric  meter,  shown  with  the  door  of  its  con- 

taining case  partly  broken  away  and  open, 
and  also  shown  with  the  clock  movement  face 

plate  and  the  time  registering  dials  and  point-  80 
ers  removed;  Fig.  3,  an  enlarged  central  sec- 

tional elevation  of  the  electro-magnet,  clock 
movement,  time  registering  mechanism,  and 
part  of  the  containing  case.  Fig.  4  is  an  ele- 

vation, partly  in  section,  showing  parts  of  the  85 
clock  movement  and  time  registering  mech- 

anism in  gear,  as  in  Figs.  1,  2,  and  3,  but  some 
of  the  parts  in  changed  positions  from  that 
shown  at  said  figures,  in  order  to  show  more 
clearly  in  one  figure  the  co-operation  of  cer-  90 
tain  parts,  which  could  not  be  otherwise 
shown.  This  figure  shows  the  system  of  gear 
wheels  and  other  parts  of  the  time  register- 

ing mechanism  arranged  in  a  vertical  plane, 
instead  of  a  horizontal  plane,  as  shown  in  95 
Figs.  1,  2  and  3.  Fig.  5,  is  a  sectional  plan,  in 
the  line  5,  5,  in  Fig.  4;  Fig.  6,  a  sectional  ele- 

vation lengthwise  of  the  resistance  coil. 
The  reference,  letters  used  indicate  respect- 

ively, the  same  parts  in  the  different  figures  100 
of  the  drawings. 

The  parts  of  cable  or  main  conductor  wires, 
A,  shown  in  the  drawings,  may  be  cables  or 
main  conductors  of  any  ordinary  kind,  ex- 
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tending  from  any  ordinary  dynamo  electric 
machine  or  machines,  (not  shown,)  or  from 
any  suitable  generator  of  electric  currents. 

At  Fig.  1  I  have  shown  wires  A',  connected 
5  with  the  main  wires  or  conductors  A  in  an 

ordinarj'  way,  and  which  extending  there- 
from constitute  an  ordinary  branch  or  divis- 

ion of  the  main  circuit.  The  branch  wires 

A',  as  shown,  extend  into  a  room  B,  two  of 
to  the  walls  6  and  the  ceiling  b'  of  which  are 

shown  in  section,  and  one  wall  62in  elevation. 
The  wires  A'  are  provided  with  a  switch  C, 
which  is  opened  and  closed  to  open  and  close 
the  circuit,  in  an  ordinary  manner. 

15  In  the  drawings  I  have  shown  two  incan- 
descent electric  lamps  A2  connected  with  the 

wires  A'  in  an  ordinary  manner,  but  it  will 
be  understood  that  any  number  of  lamps  may 

be  used  that  will  be  practical.    The  wires  A' 
20  areshown  as  disconnected  at  their  distal  ends, 

to  provide  for  extensions  to  other  rooms  or 
places,  or  for  subdivisions  into  subordinate 
branches,  as  may  be  desired  or  required  for 
lighting  purposes  or  for  other  purposes. 

25  The  operative  parts  of  the  meter  D  are  as- 
sembled and  mounted  in  a  suitable  case  D', 

which  has  an  ordinary  door  D2.  The  case  D', 
as  shown  at  Fig.  1,  is  fixed  to  the  wall  b2  of 
the  room  B,  bat  may  be  fixed  in  any  suitable 

30  location  where  the  wires  A' can  be  connected with  the  meter  as  hereinafter  described. 

The  clock  movement  E,  shown  in  thedraw- 
iugs,  is  an  ordinary  spring  movement,  but 
anjT  other  suitable  time  movement  or  train 

35  may  be  used  if  preferred.  The  movement  E 

is  mounted  in  an  ordinary  frame  E',  which 
frame  is  preferably  fixed  in  the  upper  part  of 

the  case  D',  but  may  be  located  in  any  other 
part  thereof  if  preferred.    The  clock  rnove- 

40  ment  or  train  need  not  be  further  herein  de- 
scribed than  to  point  out  that  its  main  wheel 

e,  see  Figs.  3  and  4,  gears  with  the  pinion  e' 
on  the  shaft  e2  which  carries  the  minute  hand 
e3  of  the  clock,  and  operates  the  hour  hand  e4 

45  and  minute  hand  in  an  ordinary  manner. 
The  main  wheel  e  also  gears  with  and  rotates 
a  pinion  G  which  is  fixed  upon  a  shaft  gr,  and 
this  pinion  G  has  same  number  of  cogs  as  the 

pinion  e',  and  hence  the  pinion  G  and  shaft 
50  g  complete  a  rotation  once  an  hour  simulta- 

neously with  the  minute  hand  of  the  clock, 
and  operate  continuous^  with  the  clock  move- 

ment. The  pinion  G  and  shaft  g  constitute 
the    intermediary  gear  between   the  clock 

55  movement  and  the  electric  current  time  reg- 
isteringniechanism  hereinafter  described,  and 
which  consists  in  a  registering  mechanism, 
and  a  clutch  gear,  which  clutch  gear  is  oper- 

ated by  establishing  and  breaking  the  elec- 
60  trie  circuit,  for  the  purpose  of  throwing  said 

registering  mechanism  into  and  out  of  gear 
with  the  shaft  g,  and  therebj7  into  and  out  of 
gear  with  the  clock  movement.  The  electric 
current  registering  mechanism  is  mounted  in 

65  the  clock  frame  E'  and  a  frame  bar  h  which 
is  supported  in  front  thereof. 
L  is  a  smooth  rim  friction  wheel,  loosely 

seated  on  the  end  of  the  shaft g,  and  has  fixed 
to  its  inner  side  one  member  m,  of  a  clutch 
M,  and  fixed  to  its  outer  side  a  hub  I,  on  the  70 

outer  end  of  which  is  fixed  a  pinion  I',  which 
gears  with  and  rotates  a  wheel  N,  to  which  is 
fixed  a  pinion  n.    The  wheel  N  is  fixed  upon 

a  shaft  n' ,  and  this  shaft  n'  extends  outwardly 
and  carries  a  hand  or  pointer  ri2  which  trav-  75 
erses  a  dial  n3  that  is  circularly  graduated 
and  marked  into  ten  equal  divisions,  on  the 

clock  face  E3,  which  face  is  preferably  car- 
ried in  a  plane  in  front  of  the  system  of  gear 

of  the  registering  mechanism.    The  wheel  N  80 
has  ten  times  as  many  cogs  as  the  pinion  V; 
and  hence  will  give  ten  complete  rotations  to 
the  pointer  n2  to  each  single  rotation  of  the 
pinion  I',  when  said  pinion  V  is  placed  in  gear 
with,  to  rotate  simultaneously  with,  the  shaft  85 

g  by  sliding  the  member  to'. of  the  clutch  M 
into  gear  with  the  member  m — the  member 
m'  being  free  to  slide  lengthwise  of  the  shaft 
g,  but  held  to  rotate  therewith  by  the  spline 

g'.    The  ten  divisions  of  the  dial  n3  will  thus  90 
indicate  each  an  hour,  and  all  of  them  ten 

hours,  as  the  pointer  n2  traverses  them. 
The  pinion  n  gears  with  a  wheel  P,  which 

is  journaled  on  a  short  journal  I2  that  projects 
axially  from  the  end  of  the  pinion  V  (see  Fig.  95 
5),  and  a  pinion  p  is  fixed  to  the  outer  side  of 

the  wheel  P,  from  which  a  short  shaft  p'  ex- 
tends outwardly,  and  carries  on  its  outer  end 

a  pointer  j?2  which  traverses  a  drial_p3  that  is 
circularly  graduated  into  ten  equal  divisions.  100 
The  wheel  P  having  ten  times  as  many  cogs 
or  teeth  as  the  pinion  n,  will  be  rotated  once 
to  each  ten  rotations  of  the  wheel  N,  and 

hence  the  pointer  p2  at  each  division  of  the 
dial  p3 — will  indicate  a  complete  rotation  of  105 
the  pointer  ?i2,  and  a  complete  rotation  of 
the  pointer  p2  indicate  ten  rotations  of  the 
pointer  n2.  The  pinion  p  gears  with  a  wheel 
R,  the  shaft  r  of  which  extends  outwardly 
and  carries  on  its  outer  end  a  pointer  r2  which  no 
traverses  a  dial  r3  that  is  circularly  graduated 
into  ten  equal  divisions.  The  wheel  R  hav- 

ing ten-times  as  many  cogs  as  the  pinion  p  will 
be  rotated  once  by  ten  rotations  of  the  wheel 

P,  and  hence  the  pointer  r2  at  each  division  115 
of  the  dial  r3  will  indicate  a  complete  rota- 

tion of  the  pointer  p2,  and  a  complete  rota- 
tion of  the  pointer  r2  will  indicate  ten  rota- 

tions of  the  pointer  p2,  and  one  hundred  ro- 
tations of  the  pointer  n2.  120 

An  ordinary  electro  magnet  W  and  a  re- 
sistance coil  T  are  fixed  in  the  case  D',  and  a 

conductor  or  wire  A3  extends  from  one  of  the 
wires  A'  to  the  wire  coils  of  the  magnet  W, 
and  thence  to  the  wire  coils  of  the  resistance  125 
coil  T,  from  which  a  wire  A4  extends  to  the 
other  wire  A',  and  thus  completes  a  circuit  of 
the  wires  A3,  A4,  through  the  electro  maguet 
and  resistance  coil. 

One  main  object  of  the  electro  magnet  and  130 
the  entire  object  of  the  auxiliary  resistance 
coil  when  used  therewith  as  in  my  improve- 

ment, is  to  increase  the  resistance  to  such 
an  extent  as  to  reduce  the  amperes  of  the 
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electric  current  that  raay  pass  through  the 

wires  A3,  A4,  A',  to  the  minimum  flow  neces- 
sary to  operate  the  trip  median  ism  which  is 

operated  by  starting  and  stopping  the  electric 
current,  to  throw  the  registering  mechanism 
into  and  out  of  gear  with  the  clock  movement 
or  train. 

The  size  of  the  wire,  its  material,  and  its 
convolutions  on  the  cores  of  the  electro  maguet 
can  be  such  as  to  produce  sufficient  ohms  of 
resistance  to  the  passage  of  the  electric  cur- 

rent without  an  auxiliary  resistance  medium 
or  coil,  but  I  have  found  by  experience  that 
an  electro  magnet  so  constructed  as  to  offer 
such  great  resistance,  when  applied  to  such 
uses  and  purposes  as  herein  contemplated, 
will  heat  to  an  objectionable  degree;  hence  I 
prefer  using  an  auxiliary  resistance  medium 
in  combination  with  the  electro  magnet. 

A  preferred  auxiliary  resistance  medium  is 
shown  at  Figs.  1,  2  and  6,  consisting  of  a  re- 

sistance coil  T,  in  which  the  wires  are  wound 
or  coiled  upon  pins  t,  which  pins  are  fixed  in 

frame  plates  t',  and  located  as  shown  at  Fig. 
2-  6,  or  in  any  ordinary  manner  which  will  per- 

mit the  passage  of  air  through  open  spaces  t% 
between  the  series  of  coils  of  the  wire,  for  the 
purpose  of  preventing  it  heating  to  any  ob- 

jectionable extent.    This  auxiliary  resistance 
30  coil  T,  as  shown,  is  located  below  the  electro 

magnet,  but  it  may  be  located  in  any  other 
suitable  or  desirable  place.  By  using  the  re- 

sistance coil,  as  shown  aud  described,  and  of 
such  wire  as  is  best  adapted  for  the  purpose, 

35  only  the  passage  of  the  very  small  amount  of 
electric  current  will  be  permitted,  which  is 
sufficient  to  operate  the  trip  mechanism  of  the 
meter,  and  an  electro  magnet  may  be  used  not 
having  such  resistance  as  will  cause  it  to  be- 

40  come  heated. 
It  will  be  evident  to  any  person  skilled  in 

the  art  to  which  this  invention  appertains, 
that  various  kinds  of  resistance  coils  or  re- 

sistance mediums  of  any  suitable  kind  may  be 
45  used  as  auxiliary  to  the  electro  magnet,  which 

mediums  or  coils  have  sufficient  and  proper 
ohms  of  resistance  to  the  passage  of  the  elec- 

tric current. 
A  rod  V  is  fixed  to  and  extends  upwardly 

50  from  the  armature  W'of  the  electro  magnet. 
W,  and  passes  through  suitable  bearings  in 
the  frame  bar  w  on  which  the  magnet  rests, 

and  through  the  back  armature  or  yoke  iv2, 
in  which  bearings  it  slides  lengthwise  of  it- 

self with  the  movements  of  the  armature  W 
to  and  from  the  electro  magnet,  while  said 
bearings  serve  to  not  only  stay  and  direct  the 
rod  V,  but  also  serve  to  hold  the  armature  in 
proper  alignment  with  the  cores  or  poles  of 
said  magnet.  The  upper  end  of  the  rod  V  is 
pi votally  connected  with  one  arm  yof  a  three- 
armed  lever  Y,  which  lever  Y  is  pivoted  at  y' 
to  a  bracket  plate  y'2  which  projects  from  a bar  of  the  clock  movement  frame.  Another 

arm  y3  projects  from  the  lever  Y  and  strides 
a  circumferential)}'  grooved  part  of  the  mem- 

ber mf  of  the  clutch  M,  and  its  third  arm  y4. 

55 

60 

is  adapted  to  come  in  contact  with  and  to  be 
released  from  the  friction  wheel  L,  as  herein- 

after described.  70 
To  provide  means  for  adjusting  the  rod  V 

to  proper  lengths  to  suit  different  adjust- 
ments of  the  clock  movement  and  registering 

mechanism  relatively  to  the  electro  magnet, 
and  for  the  removal  and  replacement  of  the  75 
clock  and  register,  or  the  electro  magnet, 
without  removal  of  the  other,  I  have  shown 

the  rod  V  as  formed  iu  two  parts,?'  and  v', 
united  by  a  coupling  vz,  (see  Figs.  2  and  3,) 
in  which  a  threaded  sleeve  y3is  used  to  unite  80 
the  adjacent  threaded  ends  of  the  parts v,v', 
and  is  held  in  place  after  adjustment  by  a 

jam  nut  v\  which  screws  upon  the  part  v'. 
To  adjust  the  parts  v,  v'  to  make  the  rod 

V  the  proper  length,  the  part  v  should  be  85 
raised  until  the  end  of  the  lever  Y  strikes  the 

shoulder  y5  in  the  bracket  y%,  as  shown  by 
dotted  lines  at  Figs.  3  and  4,  and  the  part  v' be  raised  until  the  armature  comes  in  contact 

with  the  magnets,  when  the  sleeve  v3  may  90 
then  be  screwed  into  place  on  the  adjacent 
ends  of  said  parts  to  fix  and  hold  them  in 

place. 
When  the  switch  C  is  open,  as  shown  at 

Fig.  1,  there  will  not  be  any  electric  current  95 
through  the  electro  magnet,  and  the  armature 
will  remain  free  from  said  magnet  and  in  its 
lower  position,  as  shown  by  full  lines  in  the 
drawings,  and  in  this  position  will  through 
the  instrumentality  of  the  rod  Y  hold  the  3e-  100 
ver  Y  in  the  position  shown  by  full  lines  in 

the  drawings,  in  which  position  the  arm  y3 
will  hold  the  member  m'  of  the  clutch  out  of 
engagement  with  the  member  m,  and  thereby 
permit  the  clock  movement  to  run  without  105 
operating  the  registering  mechanism. 
When  the  switch  C  is  closed  to  establish  an 

electric  current  through  the  wires  A'  to  op- 
erate the  lamps  or  other  devices  that  may  be 

operated  by  the  electric  current,  a  portion  of  no 
said  current  as  permitted  by  the  resistance 
of  the  electro  magnet  and  the  resistance  me- 

dium as  hereinbefore  described,  will  pass 
through  the  electro  magnet  and  resistance 
coil,  and  the  armature  will  be  attracted  or  115 
drawn  upwardly  to  the  poles  of  the  magnet, 
thereby  raising  the  rod  Y  upwardly  to  tilt  or 
swing  the  lever  Y  into  the  position  shown  by 
dotted  lines  at  Fig.  3,  and  move  the  member 
m'  of  the  clutch  into  engagement  with  the  120 
member  m,  and  thereby  threw  the  clock 
movement  into  gear  with  the  registering 
mechanism.  The  registering  mechanism  will 
then  be  operated  by  the  clock  movement  so 
long  as  the  electric  current  is  continued  un-  C23 
broken  and  the  clock  movement  running. 
When  the  lever  Y  is  swung  into  the  posi- 

tion shown  by  full  lines  at  Figs.  3  and  4,  to 
throw  the  clock  movement  out  of  gear  with 
the  registering  mechanism,  as  hereinbefore  130 
described,  the  end  y4  of  said  lever  will  be 
brought  into  contact  with  the  periphery  of 
the  wheel  L,  to  ant  as  a  brake  to  prevent 
movement  of  the  parts  of   the    registering 
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mechanism  until  again  thrown  into  gear  with 
the  clock  movement  by  again  closing  the  key 
C  and  starting  the  electric  current  through 
the  magnet.  Without  this  brake  the  friction 

5  of  the  shaft  g  in  the  hub  of  the  wheel  L 
might  cause  it  to  operate  the  registering 
mechanism  when  the  clutch  M  was  not  in 
gear.  I  prefer  a  friction  wheel  L  to  a  gear 
wheel  in  which  the  brake  might  act  as  a  de- 

10  tent  click,  as  a  friction  brake  and  wheel  will 
not  arrest  the  movement  of  the  wheel  L  and 
other  parts  so  suddenly  as  to  cause  any  jar  to 
the  parts. 
When  the  armature  is  in  its  elevated  po- 

15  sition,  and  the  members  m,  m',  of  the  clutch 
in  gear,  the  end  if  of  the  lever  Y,  as  shown  by 
dotted  lines  at  Fig.  3,  will  be  in  contact  with 
the  shoulder  if,  of  the  bracket  if  also  shown 
by  dotted  lines  at  same  figure,  and  will  hold 

20  the  member  m'  from  being  pressed  by  the  ar- 
mature against  the  member  m  with  such  force 

as  may  produce  friction  in  any  of  the  journal 
bearings  of  the  registering  mechanism. 

Readings  are  taken  from  the  dials  ns,  p3, 
25  aud  r3  in  an  ordinary  manner,  that  does  not 

require  description  herein,  and  any  reading 
or  record  shown  or  indicated  by  the  respect- 

ive pointers  on  said  dials  while  it  shows  the 
number  of  hours  that  the  registering  pointers 

30  w2,  p"1,  and  r2  have  been  operated  by  the  clock movement,  also  shows  the  number  of  hours 
that  the  electric  current  has  been  used  in 
lighting  the  lamps  or  for  other  purposes. 

I  prefer  a  clock  movement  that  will  run 
35  one  month,  so  that  readings  can  be  taken 

from  the  register  once  a  month,  and  the  clock 
wound  at  the  same  time,  but  a  clock  move- 

ment that  will  not  run  so  long  a  time  may  be 
used,  and  wound  when  required. 

40  It  .will  be  evident  that  the  hands  of  the 
clock  movement  will  point  out  the  time  of 
day  in  an  ordinaiy  manner. 

I  do  not  consider  the  scope  of  my  invention 
as  limited  by  any  means  to  its  use  alone  on  a 

45  branch  or  branchesof  amain  electric  circuit, 
as  it  will  be  evident  to  any  person  skilled  in 
such  matters  that  the  invention  may  be  adapt- 

ed to  a  main  circuit  by  simply  fitting  and 
constructing  the  parts  for  such  use,  in  an  ap- 

50  parent  manner. 
Having  thus  described  my  invention,  what 

Iclairaasnew,  and  desire  to  secure  by  Letters 

Patent,  is: — 
1.  In  a  meter  for  measuriug  and  registering 

55  the  duration  of  electric  currents,  the  combi- nation with  an  electro  magnet,  its  armature, 
a  clock  movement  and  a  time  registering 
mechanism,  of  a  trip  mechanism  operated  by 
the  movements  of  the  armature,-  and  consist- 

60  ing  of  a  rod  which  is  connected  at  one  end 
with  the  armature,  the  other  end  being  con- 

nected with  one  arm  of  an  elbow-lever,  an- 
other arm  of  said  elbow-lever  being  adapted 

to  engage  with  or  operate  a  clutch  to  throw 

65  the  clock  movement  into- gear  with  the  time 
register,  substantially  as  and  for  the  purpose 
specified. 

2.  In  a  meter  for  measuring  and  registering 
the  duration  of  electric  currents,  the  combi- 

nation with  an  electro  magnet,  its  armature,  70 
a  clock   movement   and  a  time  registering 
mechanism,  of  a  trip  mechanism,  operated  by 
the  movements  of  the  armature,  and  consist- 

ing of  a  rod  adjustable  iu  length,  which  is 
connected  at  one  end  with  the  armature,  the  75 
other  end  being  connected  with  one  arm  of  an 
elbow-lever,  another  arm  of  said  elbow-lever 
being  adapted  to  engage  with  or  operate  a 
clutch  to  throw  the  clock  movement  into  gear 
with  the  time  register,  substantially  as  and  8g 
for  the  purpose  specified. 

3.  In  a  meter  fox  measuring  and  registering 
the  duration  of  electric  currents,  the  combi- 

nation with  an  electro  magnet,  its  armature, 
a  clock  movement,  and   a  time  registering  85 
mechanism,  of  the  rod  V,  one  end  of  which 
rod  is  connected  with  said  armature  and  the 

other  end  with  one  arm  of  an  elbow-lever  Y, 
a  clutch  M  adapted  to  be  operated  by  another 
arm  of  said  elbow-lever  to  connect  the  clock  9c 
movement  to  the  registering  mechanism,  a 
shaft  g  and  pinions  G  and  V  connected  with 
said  shaft  and  friction  wheel  L  fixed  to  rotate 
with  the  pinion  V ,  and  adapted  to  be  operated 
upon  by  another  arm  of  the  lever  Y,  substan-  95 
tiallyas  and  for  the  purpose  specified. 

4.  In  a  meter  for  measuring  and  registering 
the  duration  of  electric  currents,  the  combina- 

tion with  an  electro  magnet,  its  armature,  a 
clock  movement,  and  a  time  registering  mech-  100 
anism,of  the  rod  V  one  end  of  which  rod  is 
connected  with  said  armature  and  the  other 

end  with  one  arm  of  an  elbow-lever  Y,  pivoted 
in  a  bracket  so  that  one  of  its  ends  or  arms  if 
will  strike  a  shoulder  if  of  said  bracket  when  105 
the  armature  and  rod  V  connected  therewith 
are  moved  upwardly,  a  clutch  M  adapted  to  be 
operated  by  another  arm  of  said  elbow-lever 
to  connect  the  clock  movement  to  the  regis- 

tering mechanism,  a  shaft  g  and  pinions  G  no 
and  V  connected  with  said  shaft  at  opposite 
ends  thereof,  substantially  as  and  for  the  pur- 

pose specified. 5.  In  a  meter  for  measuring  and  registering 
the  duration  of  electric-currents  the  combina-  1 15 
tion  with  a  clock  movement  and  a  registering 
mechanism,  of  the  elbow-lever  Y  adapted  to 
operate  a  divided  or  two-part  clutch  M  to  con- 

nect the  clock  movement  and  registering 
mechanism  together,  one  of  the  parts  or  mem-  120 
bers  of  said  clutch, being  connected  with  the 
registering  mechanism  and  the  other  part 
with  the  clock  movement,  a  shaft  g  and  pin- 

ion G  thereon,  connected  with  the  clock  move- 

ment and  a  pinion  I'  fixed  to  one  part  or  mem-  1 25 
ber  of  said  clutch  M,  all  arranged  and  adapted 
to  operate  substantially  as  and  for  the  pur- 

poses set  forth. 
6.  Iu  a  meter  for  measuring  and  registering 

the  duration  of  electric  currents  the  combina-  130 
tion  with  a  clock  movement  and  registering 
mechanism  of  an  elbow-lever  Y  adapted  to 
operate  a  divided  or  two-part  clutch  M  to  con- 

nect the  clock  movement  and  the  registering 
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mechanism  together,  a  shaft  g,  a  pinion  G 
thereon  connected  with  the  clock  movement 

a  pinion  V  connected  with  the  time  register- 
ing mechanism  and  fixed  to  rotate  with  one 

5  member  m  of  the  clutch  M,  a  friction  wheel 
L  also  fixed  to  the  said  member  m  and  adapted 
to  be  operated  on  by  one  arm  of  the  elbow- 
lever  Y  substantially  as  and  for  the  purposes 
set  forth. 

10  7.  In  a  meter  for  measuring  and  registering 
the  duration  of  electric  currents  the  combina- 

tion with  a  clock  movement  and  registering 
mechanism  of  a  wheel  N  adapted  to  engage 
with  a  pinion  V,  a  wheel  P  adapted  to  engage 

15  with  a  pinion  n,  a  wheel  R  adapted  to  engage 

with  a  pinion  p  and  pointers  n2,  p2  and  r2  all 

forming  part  of  the  registering  mechanism,  a 
divided  or  two-part  clutch  M,  one  member  of 
which  is  fixed  to  the  pinion  V,  a  shaft  g  and 
pinion  G  connected  therewith  forming  part  20 
of  the  clock  movement,  and  an  elbow-lever  Y 
adapted  to  operate  the  other  member  of  said 
clutch  to  lock  them  together  so  as  ̂ 0  connect 
the  clock  movement  and  registering  mechan- 

ism together,  substantially  as  and  for  the  pur-  25 
poses  specified. 

In  testimony  whereof  I  affix  my  signature  in 
presence  of  two  witnesses. 

HENRY  II.  PATTEE. 
Witnesses: 

R.  C.  Hunt,     • Charles  Brown. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  Schuyler 

Gibson,  a  citizen  of  the  United  States,  resid- 
ing at  South  New  Berlin,  in  the  county  of 

5  Chenango  and  State  of  New  York,  have  in- 
vented a  new  and  useful  Electric  Signal-Clock, 

of  which  the  following  is  a  specification. 
This  invention  relates  to  electric  signal 

clocks;  and  it  has  for  its  object  to  provide  an 
i  o  i  mproveraent  in  clocks  of  this  character  where- 

by a  system  of  electric  bells  can  be  rung  at 
irregular  intervals  during  one  day  or  a  part 
of  a  day,  or  during  the  entire  week  or  part  of 
the  week  as  desired. 

15  To  this  end  the  invention  primarily  con- 
templates a  device  wherein  certain  contacts 

on  the  face  of  the  clock  are  rendered  live  or 

dead,  to  secure  the  proper  signals  and  in  or- 
der to  especially  adapt  the  signal  clock  for 

20  school  purposes  in  indicating  class  recitation 
hours,  and  also  in  the  railway  service  for  dis- 

patching trains,  &c. 
With  these  and  other  objects  in  view  which 

fall  within  the  scope  of  this  invention,  the 
25  same  consists  in  the  novel  construction,  com- 

bination and  arrangement  of  parts  hereinafter 
more  fully  described,  illustrated  and  claimed. 

In  the  accompanying  drawings;^Figure  1 
is  a  front  elevation  or  plan  view  of  an  electric 

30  clock  system,  constructed  in  accordance  with 
this  invention.  Fig.  2  is  a  detail  sectional 
view  on  the  line  2 — 2  of  Fig.  1.  Fig.  3  is  a 
rear  elevation  of  the  clock,  showing  the  regu- 

lating circuit  closer  and  the  clock  mechanism, 
35  together  with  the  releasing  device  operating 

lever.  Fig.  4  is  a  detail  sectional  view  on  the 
line  4 — 4—  of  Fig.  1.  Fig.  5  is  a  detail  plan 
of  the  upper  end  of  one  of  the  contact  rollers 
and  the  releasing  device  connected  therewith. 

40  Fig.  6  is  a  series  of  detail  sectional  views  illus- 
trating the  operation  of  the  roller  releasing 

device.  Fig.  7  is  a  detail  sectional  view  on 
the  line  7 — 7  of  Fig.  1.  Fig.  8  is  a  detail  cross- 
section  at  the  ring  end  of  the  rollers.     Fig.  9 

45  is  an  enlarged  detail  plan  view  showing  the 
brushes  and  connections  thereto. 

Referring  to  the  accompanying  drawings, 
A  represents  the  clock  or  dial  face  numbered 
in  the  usual  manner  and  over  the  face  of 

50  which  travels  the  minute  and  hour  hands  a 

and  a',  respectively,  both  of  which  are  con- 
nected to  and  operated  by  an  ordinary  clock 

mechanism  B,  secured  to  the  rear  face  of  the 
dial  plate  A  and  inclosed  in  any  suitable 
frame,  the  entire  operating  mechanism  here-  55 
inafter  described  used  in  connection  with  the 
clock,  being  designed  to  be  mounted  within 
a  single  frame  or  in  any  suitable  relation  to 
secure  an  operative  result.  Secured  upon  the 

dial  plate  and  inclosing  the  numerals  there-  60 
between  are  the  inner  and  outer  circles  of  con- 

ducting plates  C,  each  circle  comprising  a  se- 
ries of  separate  and  independent  plates  c,  se- 

cured at  their  ends  to  the  dial,  and  insulated 
from  each  other  so  as  to  have  separate  and  65 

independent  connections.  There  are  prefer- 
ably twelve  plates  in  each  circle  correspond- 

ing to  the  number  of  hours  on  the  dial,  mak- 
ing twenty  four  plates  in  both  circles,  each 

plate  of  one  circle  being  adapted  to  break  70 
joints  with  the  plates  of  the  opposite  circle, 
so  that  there  is  no  loss  in  the  possible  con- 

nections which  might  be  made. 

The  two  circles  of  conducting  plates  C,  in- 
close there-between  a  circular  path  of  non-con-  75 

ducting  material  c/,  below  which  are  printed 
the  numerals,  and  in  this  path  between  the 
said  circles  is  designed  to  travel  the  contact 
brush  or  foot  D,  secured  to  the  minute  hand, 
a,  near  its  outer  end  and  normally  contacted  80 
with  said  non-conducting  path.     The  brush  or 
foot  D,  traveling  between  the  circles  of  plates, 
is  designed  to  contact  and  make  connection 
with  the  contact  plugs  d,  arranged  upon  the 
face  of  the  dial  and  inserted  beneath  the  said  85 
plates  so  as  to  project  into  the  path  of  the 
hand  brush,  and  sail  plugs  which  are  pro- 

vided with  flanged  finger  ends  cV,  are  designed 
to  be  slid  under  the  conducting  plates  c,  at 
the  several  hours  and  fractions  of  the  hour,  90 
that  it  is  designed  to  cause  the  signal  or  sig- 

nals to  sound,  but  as  hereinafter  described, 
some  of  said  plugs  are  designed  to  be  live  dur- 

ing one  hour,  while  others  are  dead  during 
the  same  hour,  and  vice  versa,  during  another  95 
hour. 

Each  of  the  conducting  plates  c,  of  each 
circle  has  connected  therewith  a  separate  cir- 

cuit wire  E,  which  leads  from  the  clock  dial 
to  its  contact  brush  F,  arranged  in  series  at  100 
a  suitable  point  adjacent  to  the  clock.  The 
metallic  contact  brushes  F,  are  fixedly  se- 

cured at  one  end  to  the  base  frame  support- 
ing the  entire  mechanism,  while  their  other 
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(Mids  project  outward  from  the  base  frame  in 
a  line  with  each  other  at  one  side  of  the  screw- 

strip  /'.  The  said  screw-strip  /',  is  also  secured to  said  base  and  accommodates  a  series  of 

5  regulating  screws  /',  the  pointed  ends  of 
winch  work  against  the  projecting  spring  ends 
of  the  twenty  four  spring  contact  brushes  F, 
which  are  separately  connected  by  the  wires 
E  to  a  particular  conducting  plate  upon  the 

10  face  of  the  dial  of  the  clock,  and  therefore  in 
electrical  connection  therewith.  The  said 
brushes  F,  project  alongside  of  and  in  close 
proximity  to  one  of  the  series  of  connecting 
or  circuit  closing  rollers  G,  illustrated  in  Fig. 

i$  1  as  arranged  side  by  side,  in  a  series,  in  re- 
lation and  connection  with  a  similar  set  of 

contact  brushes  such  as  those  just  described, 
but  since  one  roller  is  sufficient  to  operate 
one  system  of  bells,  I  will  confine  my  descrip- 

20  tion  to  one  roller  and  the  connections  for  one 
roller. 

The  contact  roller  G,  is  constructed  of  wood 
or  other  suitable  non-conducting  material,  and 
is  provided  with  the  metallic  journal  ends  g, 

25  working  in  the  bearing  arms  or  brackets  g' , 
arranged  at  each  end  thereof  and  projecting 
outwardly  from  the  base  to  which  the  device 
is  secured.  The  said  roller  G,  is  preferably 
divided  into  twelve  equal  parts  correspond; 

30  ing  to  the  hours  on  the  clock  dial,  and  such 
divisions  are  indicated  by  a  longitudinal  se- 

ries of  metallic  connecting  plates  H,  electri- 
cally connected  at  one  end  by  the  continuous 

connecting  ring  h,  while  to  the  other  ends 
35  of  said  strips  or  plates  are  connected  the 

short  wires  li\  electrically  connecting  these 
ends  of  said  strips  or  plates  to  the  upper  me- 

tallic journal  of  the  roller,  both  of  which 
slightly  projects  through  thebearing  arms  or 

40  brackets  g' ,  and  contact  with  the  end  spring 
contact  plates  h2,  arranged  alongside  of  both 
brackets  in  order  to  secure  a  perfect  electri- 

cal connection  from  the  metallic  journals  to 
the  single  circuit  wire  I,  connected  directty 

45  and  by  the  end  connecting  plates  /t4  with  said 
end  plates  and  with  the  friction  and  contact 
brush  i.  The  said  friction  and  contact  brush 
i,  is  arranged  in  the  line  with  the  series  of 
brushes  F,  and  contacts  with  the  continuous 

50  connecting  ring  li,  at  one  end  of  the  rolier, 
in  order  to  retard  the  movement  of  the  roller 
when  rotating,  and  also  to  insure  the  proper 
connection  from  the  roller  to  the  wire  I,  form- 

ing a  part  of  the  circuit  to  be  described.     At 
55  the  lower  end  of  the  roller  opposite  the  short 

wires  It,',  one  of  the  plates  II,  is  extended  as  at 
Ji%  and  connects  with  the  lower  metallic  jour- 

nal to  secure  the  three  connections  for  the  wire 
I,  as  described. 

60  The  contact  roller  G,  as  described,  travels 
in  close  proximity  to  the  brushes  F,  and  there- 

fore normally  out  of  contact  therewith.  Said 
roller  presents  the  strips  or  plates  II,  to  the 
brushes  F,  one  at  a  time,  but  there  is  no  con- 

65  nection  between  the  same  unless  in  that  par- 
ticular plate  roller  plugs  J,  are  inserted.  The 

said  roller  nodes  J,  are  constructed  similar  to 

the  dial  plugs  d,  and  are  adapted  to  have  their 
flanged  ends  contact  with  that  brush  directly 
opposite  the  same.  70 

It  will  be  readily  understood  that  accord- 
ing to  the  fractions  of  the  particular  hour  at 

which  it  is  desired  for  the  clock  to  signal, 
roller  plugs  are  inserted  in  the  connecting 
strip  or  plate  corresponding  to  that  hour,  so  75 
that  such  plugs  will  connect  in  the  complete 
circuit  only  those  brushes  which  are  connect- 

ed to  the  dial  plugs,  which  are  to  be  in  the 
circuit  during  that  hour,  thereby  rendering 
all  other  dial  plugs  inactive  during  the  same  80 
hour.  The  next  hour  is  supposed  to  have  dif- 

ferent intervals  at  which  the  clock  is  to  signal, 
and  therefore  the  device  is  arranged  so  that  at 
the  end  of  each  hour  the  roller  automatically 
revolves  one  twelfth  of  a  revolution,  in  order  S5 
to  present  a  new  connecting  strip  or  plate,  and 
therefore  a  differently  arranged  set  of  roller 
contact  plugs,  which  closed  the  circuit  with 
certain  other  dial  plugs,  the  purpose  of  which 
will  at  once  suggest  itself.  90 

In  order  to  provide  for  the  hourly  partial 
revolution  of  the  connecting  enlivening  roll- 

er G,  the  lower  spindle  end  thereof  is  pro- 
vided with  a  pinion  K,  with  which  meshes 

the  gear  wheel  Jc,  mounted  upon  the  spring  95 

actuated  shaft  Jc',  wound  up  in  any  suitable 
manner,  and  normally  tending  to  rotate  such 

roller,  which  is  designed  to  be  held  station- 
ary for  a  whole  hour  and  at  the  end  of  that 

hour  to  be  released  sufficiently  long  to  make  100 
its  one  twelfth  of  a  revolution.  To  the  up- 

per end  of  the  roller  or  the  upper  spindle 
thereof,  is  secured  the  large  gear  wheel  L, 
meshing  with  an  adjacent  small  pinion  I, 
mounted  upon  a  short  shaft  V,  which  carries  105 
the  stop  and  releasing  wheel  I2,  having  pro- 

jecting from  its  periphery  the  stop  and  re- 
leasing pin  Is,  that  is  adapted  to  engage  and 

disengage  the  releasing  lever  M.  The  said 
releasing  lever  M  is  pivoted  at  one  end  to  a  no 
suitable  point  of  attachment  above  the  roller, 
and  is  adapted  to  be  lifted  and  dropped  once 
every  hour.  The  said  releasing  lever  M,  is 
provided  at  the  free  end  thereof  with  the 
head  m,  having  the  upper  and  lower  overlap-  115 
ping  tongues  m'  and  m2  respectively,  said 
tongues,  though  overlapping,  being  out  of 
contact  with  each  other  to  leave  an  escape 

opening  for  the  stud  or  pin  of  the  wheel  I2. A  wire  or  rod  N,  is  connected  to  the  pivoted  120 
lever  M  and  to  the  lifting  lever  n,  pivoted  to 
a  suitable  point  of  attachment  back  of  the 
clock  mechanism  B,  and  having  its  free  end 

lying  in  the  path  of  the  lifting  arm  ms,  se- cured to  the  rear  end  of  the  minute  hand  125 
shaft,  so  that  said  arm  will  come  in  contact 
with  the  lifting  lever  once  an  hour,  to  raise 
and  then  suddenly  drop  the  same  to  release 
the  wheel  I2  from  the  releasing  lever,  and 
allow  it  to  make  one  revolution,  which  per-  130 
mits  the  spring  actuated  connecting  roller  to 
revolve  one  twelfth  of  a  revolution.  Nor- 

mally, during  the  hour,  the  pin  I3,  rests  against 
one  side  of  the  upper  tongue  in'.    At  the  end 
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of  the  hour  when  the  lever  m  is  raised,  the 
upper  tongue  is  raised  above  the  pin  so  that 
the  same  drops  onto  tho  lower  pin.  Now, 
when  the  said  lever  is  dropped,  the  pin  or 

5  stud  of  the  wheel  is  in  a  position  to  pass 
through  theopeningbetween  the  two  tongues, 
so  that  the  wheel  I2  can  make  its  revolution, 
after  which  the  pin  or  stud  again  comes  in 
contact  with  the  upper  tongue. 

10  The  circuit  wire  I,  from  the  connecting 
roller,  is  preferably  connected  to  the  relay 

O,  which  connects  by  the  wire  I',  with  the 
battery  P,  while  the  clock  circuit  is  completed 
through  the  wire  I2  to  tho  minute  hand  a,  of 

15  the  clock,  which  hand  completes  the  circuit 
through  the  plugs  as  already  mapped  out. 
The  relay  is  inserted  in  order  to  cut  in  a  sepa- 

rate battery  or  series  of  batteries  for  the  elec- 
tric bells,and  the  relay  wires  lead  to  the  bind- 

2c  ing  posts  Q,  to  which  are  connected  any  suit- 
able bell  system  such  as  that  illustrated. 

Now,  in  order  to  provide  for  regulating  the 
duration  of  the  ringing  of  the  bells,  I  inter- 

pose in  the  circuit  wire  I2,  a  regulating  cir- 
2r  cuit  closer  R,  such  as  is  fully  illustrated  in 

Fig.  3  of  the  drawings.  The  circuit  closer  R, 
comprises  the  separated  spring  wire  termi- 

nals r  and  r',  respectively,  normally  out  of 
contact  with  each  other  and  adapted  to  be 

30  pressed  into  contact  as  long  as  it  is  desired  to 
have  the  bells  ring.  One  of  the  terminals  r, 
is  arranged  adjacent  to  a  wheel  of  the  clock 
mechanism,  a:  S,  having  a  known  revolution, 
(one  minute,)  and  this  wheel  is  provided  with 

35  a  projecting  studs,  which  during  an  interval 
or  at  least  during  a  part  of  the  minute,  is  de- 

signed to  press  the  terminal  r,  in  contact  with 

the  terminal  r',  and  hold  it  in  such  contact 
until  the  same  has  passed  such  terminal. 

40  The  duration  of  contact  of  the  circuit  clos- 
ing terminals  is  regulated  by  separating  the 

same  different  distances  apart,  as  will  be  read- 
ily apparent.  A  switch  T,  maybe  interposed 

in  the  circuit,  if  so  desired. 
45  Although  one  roller  and  its  connections 

have  been  described,  nevertheless,  it  will  be 
readily  seen  that  the  system  can  be  greatly 
enlarged  by  employing  a  series  of  such  rollers 
G,  as  illustrated  in  Fig.  1  of  the  drawings, 

50  such  rollers  all  being  geared  together  and  op- 
erated by  the  same  mechanism,  and  in  such 

arrangement  each  relay  is  designed  to  cut  in 
a  different  system  of  bells,  so  that  several  dif- 

ferent signals  can  be  sounded  at  the  same 
55  time  if  so  desired,  which  will  be  easily  under- 

stood to  those  skilled  in  the  art. 

The  operation  of  the  clock  system  has  al- 
ready been  outlined  in  the  description  of  the 

several  parts  thereof,  the  circuits  being  clearly 
do  illustrated  in  the  drawings.  As  will  be  now 

readily  understood,  when  the  brush  of  the 
minute  hand  comes  in  contact  with  one  of  the 

dial  plugs,  while  the  same  is  thereon,  the  regu- 
lating circuit  closer  will  close  the  circuit  and 

('>5  cause  the  alarm  to  be  sounded  if  that  particu- lar dial  node  is  in  the  circuit,  that  is  if  it  has 
a  corresponding  roller  plug  in  contact  with  its 

own  brush,  as  already  described.  This  oper- 
ation is  repeated  at  irregular  intervals,  when- 

ever the  minute  hand  brush  contacts  with  a  70 
live  dial  node.  The  periods  of  signaling  are 
different  from  the  plugs  on  the  dial  being  cut 
in  the  circuit  once  an  hour  by  the  mechan- 

isms herein  described  and  set  forth. 
It  is  now  thought  that  the  operation  and  75 

advantages  of  the  herein  described  clock  sys- 
tem will  be  obvious  to  those  skilled  in  the  art 

without  further  description,  and  it  will  of 
course  be  understood  that  all  modifications 

falling  within  the  scope  of  the  invention  are  80 
reserved  to  my  option. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — • 
1.  In  an  electric  signal  clock,  the  combina-  85 

tion  with  the  clock;  of  the  concentric  rows  of 
separated  conducting  plates  breaking  joints, 
flanged  dial  plugs  adapted  to  be  removably 
inserted  under  said  plates  and  to  project  into 
the  path  inclosed  between  the  rows,  the  clock  90 
minute  hand  having  a  spring  brush  or  foot 
adapted  to  travel  between  said  rows  of  plates 
and  over  the  projecting  ends  of  the  plugs, an 
automatic   intermittently  revolving  circuit- 
closing  roller, circuit  wires  leading  from  each  95 
of  said  separated  conducting  plates  to  the  cir- 

cuit closing  roller,  and  a  bell  circuit  connected 
with  the  hand  and  said  circuit  closing  roller, 
substantially  as  set  forth. 

2.  In  an  electrical  signaling  clock,  the  clock   100 
dial  plugs  removably  arranged  upon  the  face 
of  the  clock,  the  minute  hand  adapted  to  con- 

nect with  the  dial  plugs,  plug  brushes  ar- 
ranged at  a  suitable  point  aud  connected  sep- 
arately by  wires  with  separate  dial  plugs,  an  105 

intermittently  revolving  spring-actuated  con- 
necting or  circuit  closing  roller  having  roller 

shifting  plugs  adapted  to  contact  with  certain 
brushes  to  close  the  circuit  with  certain  dial 

plugs,  an  independent  automatic  stop  and  re-  no 
leasing  device  for  said  roller,  and  electrical 
connections  from  the  roller  and  the  clock  hand 
to  a  bell  circuit,  substantially  as  set  forth. 

3.  In  an  electric  signaling  clock,  the  clock, 
dial  plugs  removably  arranged  upon  the  dial  115 
of  the  clock,  the  minute  hand  traveling  over 
said  plugs,  a  circuit  closing  roller  mounted 
for  revolution,  and  having  a  longitudinally 

disposed  parallel  series  of  electrically  con- 
nected' metallic  connecting  plates,  flanged  120 

roller  plugs  adapted  to  be  removably  inserted 
under  said    separate   connecting    strips    or 

plates  in  any  shifted  position,  means  for  par- 
tially revolving  said  roller  hourly,  a  series  of 

adjustable  plug  brushes  arranged  in  a  line  in  125 
close  proximity  to  the  roller  at  one  side  of  the 
same  and  adapted  to  contact  with  the  roller 
plugs  under  the  plate  facing   the  brushes, 
separate  wires  leading  from  each  brush  to  a 
separate  dial  plug,  and  electrical  connections  130 
from  the  electrical  connections  of  said  roller 
plates  and  the  clock  hand  to  a  bell  circuit, 
substantially  as  set  forth. 

4.  In  an  electrical  signaling  clock,  the  com- 
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bination  with  the  clock,  the  dial  of  which  is 
provided  with  a  series  of  contact  plugs  mak- 

ing connection  with  the  minute  hand;  of  a 
circuit  closing  roller  having  a  longitudinal 
seriesof  connecting  strips  or  plates  connected 
at  both  ends  with  the  metallic  journals  there- 

of, an  auxiliary  connecting  ring  connecting 
said  strips  at  one  end,  an  adjustable  com- 

bined friction  and  contact  brush  adapted  to 
oontact  with  said  connecting  rings,  wires con- 
necting  the  metallic  journals  of  the  roller  and 
said  brush  in  a  single  connection,  roller  plugs 
adapted  to  be  inserted  under  the  metallic 
strips  or  plates,  adjustable  plug  brushes  ar- 

ranged adjacent  to  the  roller  and  adapted  to 
contact  only  with  plugs  thereon,  separate  cir- 

cuit wires  leading  from  each  brush  to  sepa- 
rate dial  plugs,  means  for  actuating  said  roll- 

er, means  for  releasing  the  roller  hourly  for  a 
partial  rotation,  and  a  bell  circuit  completed 
through  the  hand  of  the  clock  and  the  con- 

nections of  the  roller,  substantially  as  set 
forth. 

5.  The  combination  with  a  signaling  clock 
25  system  and  the  circuit  closing  roller  thereof 

having  a  gear  wheel  at  one  end  and  means 
for  rotation  at  the  other  end;  of  a  short  shaft 
having  a  small  pinion  meshing  with  said  gear 
wheel  and   a   combined  stop  and  releasing 

30  wheel  having  a  projecting  pin  or  stud,  an  ad- 

10 

'5 

20 

jacent  releasing  lever  pivoted  atone  end  and 
having  at  its  other  free  end  upper  and  lower 
overlapping  tongues  leaving  an  escape  space 
therebetween  for  the  pin  or  stud  of  said 
wheel,  which  normally  bears  against  the  up-  35 
per  tongue  above  the  escape  opeuing,  a  lift- 

ing lever  connected  with  said  releasing  lever, 
and  a  lifting  arm  secured  to  the  minutehand 
shaft  of  the  clock  and  adapted  to  raise  and 

drop  said  lifting  lever  to  raise  and  drop  the  40- 
releasing  lever,  substantially  as  set  forth. 

6.  In  an  electric  signaling  sjTstem,the  com- 
bination, with  the  belland  clock  circuits  elec- 

trically connected,  and  a  wheel  of  the  clock 
having  a  single  projecting  stud;  of  a  circuit  45 
closer  included  in  the  clock  circuit  and  com- 

prising normally  separated  spring  wire  ter- 
minals, one  of  which  lies  alongside  of  the 

studded  wheel  and  is  adapted  to  be  engaged 
by  said  stud  to  close  the  circuit  with  the  other  50 
terminal  and  regulate  the  duration  of  the 
sounding  of  the  signal,  substantial! v  as  set 
forth. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  affixed  my  signature  in  55 
the  presence  of  two  witnesses. 

CHARLES  SCHUYLER  GIBSON. 
Witnesses: 

Clark  Johnson, 
Frank  Lamb. 
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